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ABSTRACT 

The extent, causes, and possible consequences of 
underfunded teacher pensions are examined. The auialysis is divided 
into two separate studies. Essay I, "Appraising the Funding Status of 
Teacher Pensions: An Econometric Approach," examines the funding 
status of teacher pension plans for the 50 states and for selected 
localities tor the decade 1971-1980. Based on a pension underfunding 
equation, the results reveal that the dollar value of plan 
underfundings have risen by over 50 percent in the average state from 
1971 to 1980. Essay II, "Funding Teacher Pensions or Does Paul Rob 
Peter to Pay Mary?" seeks to amswer the question of why some state 
plans are well funded and others are poorly funded. The analysis 
examines two central determinants of underfundings: pension benefits 
and pension contributions. Three models of state pension policymaking 
are discussed. Results indicate that there is a slow downward drift 
in the level of underfundings, and there seems to be no national 
teacher pension crisis on the fiscal horizon. However, the system 
does deserve continued scrutiny over the next two decades. (49 ^ 
references) (SI) 
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Executive Summary for "The Financing of Public Teacher Pensions: 
Causes, Consequences and Public Policy" 
by 

Robert P. Inman 
Professor. Wharton School. University of Pennsylvania 
Philadelphia. PA 19104 

In th. u,t d.oad., Ih. funding ,tatu5 of public «,plo,ee pension, h„ 
becce an l„u. of increasing public concern. A ,,78 Congressional survey of 
public employee pension plans Indicated that In 1,76 approxl^tely 90» of all 
state and local plans nad «,.e level of underfundlng. Estates of the level 
Of underfundlng for Individual plans shows funding status to vary fro. alnK,st 
fully-furded to underfundlngs of ,2000 per resident or .ore m Alaska. Nevada, 
and South Carolina. Aggregate estimates show the state and local sector as a 
Whole to have pension underfundlngs of approximately $500 per capita by the 
late 1970.S. Underfundlng occurs because promised pensions to current and 
nature syste. retirees are not backed by an adequate volume of accumulated 
ssset, and planned contributions. When an underfundlng occurs, either 
"Ploy., pension, benefits must be reduced, or public service, must be 
"Stalled, or taxpay.r and current employee contribution, ■:st be Increased. 

Ibis research examine, the extent, causes, and possible consequences of 
underfunded teacher pensions. The analysis is divided into two separate 
studies. Essay i. "Appraising the Funding Status of Teacher Pensions- An 
Econc«tric Approach." examines the funding status of teacher pension plan, 
f»- the fifty states and for sc-lected localities for the decade. „71-,980. A 
P » underfundlng equation based upon actuarial principle, is specified and 
.stimated using a sample of pension plans for which actuarially sound measure. 
Of Wfundings are available. The econometrlcally-estimated pension 
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.,u.tl,„ 1, then u„d t, "predict- u„d.rfundl„g, for ..eh state .„d loc.1 
pension pl.„ f.r .aoh ,e.r for which full p.„,i„„ pi.„ .re .v.Il.bl.. 
Ih. r„un, rev..l th.t th. re.1 doll.r ™iu. of pl.n underfundlng, h., ri„„ 
by over 50 percent m the .ver.g. ,ut. fro. ,97,-„80. In 1971, th. .v.r.g. 
level of pension unde^i^.„dlng for ,ute pension pUns Involving teschers «s 
»1W/t.xp.,er or »7912/plan ,e„ber («a,ured In ,967 dollars); by 198O 
underloadings had risen to »31Vt«p.,er and »1132i./plan «„ber (again, m 
1967 dollars). For local teacher plans the record I, no better. 
Onderfundlngs rose from »117/^,payer or »10067/plan .ember In 197-. to 
.155/taxpayer or »„253/plan ,„ber b, 1980 (.g.i„. i„ ,,57 
the average level of underfundlng ha, been growing. „ot all teacher plans are 
poorly funded. This analysis also provides stat.-by-state and clt,-b,-clty 
estimates of the plan underfundlngs. ,n 1,80. the ten worst plans had an 
average level of underfundlng, of «52 per resident (1,67 dollars); the ten 
best funded plans had und.rfundlngs of only »8« per resident. Alaska. Hawaii. 
Idaho. Halne. Hassachus.tts , Mississippi. West Virginia, and Wyoming were 
consistently among the worst funded state plans; Hlnn.sota. Missouri. New 
Hampshire. Texas, and Wisconsin were always among the ten best funded plans 
•~ng local teacher pension plans, the five worst funded plan, had an average 
underfundlng of ,«8 per resident in 1,80; the five best funded local plans 
actually had small surpluses (an average surplus of »33/re,ident). The wo.-,t 
funded local plans were found m th. older, more industrialized cities in our 
.ample (N.w y.rk city. p.troIt, Chicago) ,„d in Washington. D.C. 

E"ay II, "Funding Teacher Pensions or Does Paul Rob Peter to Pay Mary' » 
.eeks to answer the question of why som. state plans are well-funded and 
others ar. poorly tun,,,, ih. analysis examine, th. determinants of the two 
central d.t.™i„.„ts of und.rfundlngs: pension benefits and pension 
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contribution,. B«.rit, „. „t „ .Ut. p.„,„„ p,ac, .„d i„ 
tnch.r wage,. Contribution, ar. al,. ceterUned b, ,t.te pen,i.„ poUo, 
t«cn.r „.,e, „ince ,..oher, are often required to contribute a fixed percent 
Of wage, to their plan,,, but. importantly, contribution, are al,o decided by 
3Ute legialature, a, part of the annual budget proce,,. Thi, ,tudy for^ll, 
.pecifie, and then econcetrically e.ttate, three interlocking „del, of 
state penalon policy-^wing: (i, a «del of atate pension board policy «,ich 
«t, ,upple»ntal benefit,, ,upple«ntal contribution,, and plan inve,t.ent 
policy; (11, a »del of ,tate legislative deci,ion-™.ing which ,et, the 
state, o™ level of contribution, to the penaion plan; and (lii, a ^el of 
local achool di.trict wage and e„plo,™nt polio, for teacher,, a, the teacher 
«€. bill Will b. an important determinant of teacher,- pension benefit, and 
teachers, pension contributions. The analy.ls reveal, a fiacal syatem 
Offering from myopia. The empirical reault, ,how a clear bia, in favor of 
current taxpayer, and current teacher,, to the potential detriment of future 
taxpayer, and future retiree,, ^st states now legally guarantee their 
teacher,. pen,ion,, however. Thu, it will be future taxpayer, or their 
Children who ,uffer. Of the varlou, public policy meaaure, conaidered- 
l-proved invctment performance, more federal-to-atate aid for education a 
federal penaion bail-out, or federal regulation of penaion funding-onl, the 
f«.eral regulation of increased contributions helps matters very much. 

«re we on a collision courae with bankruptcy. The answer 1, „o-at 
le«t. for moat ,tate teacher penaion plana. Ba,«> on the estimated 
«>-uctural model of atate penaion policy, ,imulations of the future path of 
Plan underfundlnga to the year 2000 are developed for the .8 (mainland, state 
Plan, in the ,tudy. The generU pattern la a alow downward drift m the level 
Of «.rfl.nding,. -f the penaion hi,tory of the ,,70., seem«, ,o bleak 
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(Essay I), why does the future look so promising? The answer lies in the 
unique expansion of pension benefits in the 1970*s with the introduction of 
cost-of-living provisions (COLA's) and the liberalization of plan vesting (the 
nunber of years of service required before the pension is guaranteed). With 
those changes now behind us, benefit growth is modest and contributions begin 
to make a dent in the past levels of underfundings. 

While there appears to b€ no national teacher pension crisis on our 
fiscal horizon, the system does deserve continued scrutiny over the next two 
decades. First, these unfunded liabilities do not fall to zero, and teacher 
pensions are only one form of public debt within our state and local system. 
Other public employee pensions are underfunded. Our major cities, at least, 
often run sizeabla short*term deficits. And there is a growing concern over 
the status of state-local infra*structures. By themselves, teacher pensions 
will not cause a state-local fiscal crisis, but they may be part of one. 
Second, while the simulations reported in Essay II are based upon realistic 
income 'nd demographic projections, a major ne^ baby boom in the 1990 *s may 
place increasing strain on the current accounts budget of public education and 
force a significant postponement of pension funding. Simulations assuming a 
new baby boom beginning in 1990 show average underfundings begin to rise 
again. Finally, while the nation as a whole shows a favorable downward trend 
in underfundings, not all states periorm well. South Carolina, Maine, Idaho, 
Virginia, Louisiana, and West Virginia are all projected to have underfunding 
levels which might be considered dangerously high (i.e., 1011 of projected real 
income in the year 2000). Seven other states— Indiana, Iowa, Massachusetts, 
New Mexico, North Carolina, Pennsylvania, and South Dakota— are projected to 
have underfundings greater than $250/taxpayor in the year 2000. These 
thirteen abates, at least, deserve close monitoring. 
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Appraising the Funding Status of Teachers* Pensions: 
An EconoiTietric Approach 

by 

Robert P. Inman* 

The financing of public employee pensions has become an issue of growing 
public concern. While the number of actual defaults are few, numerous recent 
estimates by actuaries and economists suggest that there may be significant 
funding deficits in our public employee retirement systems J Underfunding 
occurs because promised pensions to current and future system retirees are not 
backed by an adequate volume of accumulated assets and planned 
contributions. When an underfunding occurs, either employee pensions benefits 
must be reduced, or public services must be curtailed, or taxpayer and current 
employee contributions must be increased. 

When the level of underfunding is small and the pension system is young 
(a low current retiree/membership ratio) such adjustments in benefits, 
_services, or contributions will be small and have few serious consequences. 
For mature systems with large underfundings, however, the consequences can be 
significant. As retirees claim their promised pensions and the unfunded 
liability falls due, either taxes and contributions must rise, or services 
decline, or pensions must go unpaid. If the liability is large enough, it may 
even precipitate a fiscal crisis in the public budget as a whole. ^ The one 
possible "winner" when public pensions go unfunded are earlier taxpayers who 
have left the jurisdiction and who did not contribute to the pension fund when 
the now retired public employees were providing services. Once we realize 
that public workers are paid a wage-and a pension for their efforts, it is 
clear that these prior taxpayers nave not paid the full cost of the labor 
services received. Unfunded pensions can act as a de facto subsidy from the 
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current residents and/or retirees to the prior taxpayers who long ago may have 
left the state or locality. Like most unintended subsidies, it may lead to a 
serious misallocation of public resources (see Inman (1982)). This paper 
seeks to identify the extent of pension underfundings for a major class of 
public employees~teachers~as a first step to avoiding these unhappy 
consequences • 

Section II outlines the methodology used to estimate teacher pension 
underfundings. The approach is econometriCt rather than actuarial. The 
analysis seeks to detail recent trends in pension funding for the major state 
and local teacher and teacher-related pension plans; a detailed actuarial 
analysis of each plan for each year is not possible. I have adopted an 
alternative research strategy. I first specify—using the theoretical work of 
Ehrenberg (1980) and Winkelvoss ( 1977)— and then econometrically estimate- 
using the actuarially-based measures of underfunding in Arnold (1981)— a 
pension underfunding equation for state-local teacher and teacher-related 
pensio'iis plans. This resulting equation correlates underfundings to comnonly 
observed financial statistics ^nd plan attributes. In Section III, the 
estimated underfunding model is used to predict underfundings for major state- 
local teache:- plans for the period 1971-80, given the plans' actual financial 
data and plan attributes for those years. The concluding Section IV 
summarizes the results and comments briefly on their policy implications. 

II. An Econometric Approach to Estimating Pension Underfundings 

A public pension is considered underfunded when assets currently held by 
tne pension olan plus the discounted present value of future employee and 
€r.ployer (i.e., taxpayer) contributions are less than the discounted present 
valje of all promised annuity (i.e., annual pension benefits) payments, 
•-blic entployee pensions are defined benefit pensions in which workers are 
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promised a fixed fraction, called the replacement rate, of some (usually three 
to five year) average of their pre-retirement income. This fraction is 
calculated as the product of the annual benefit accrual rate (typically 
.02/year) times the number of years in service. For example, employees with 
25 years of service will receive 50 percent (25 ^ .02) of their average pre- 
retirement income as their retirement annuity. To fund this annuity, the 
employer-taxpayers may either wait until the employee retires and then pay 
taxes at that time to cover each year's promised pension (the pay-as-you-go 
strategy), or the taxpayers can set aside a smaller nominal sum each year in a 
pension account to earn interest so that the accumulated principal and 
interest will be sufficient to cover the promised annuity stream when the 
workers retire (the full funding strategy).^ 

To employ the full funding strategy it is necessary to estimate the 
number of workers who will retire in each future year, how long they will live 
once retired, their average pre-retirement wage, and the length of Job tenure 
before retirement. This information is sufficient to calculate the future 
stream of promised annuities. Given an estimate of market interest rates, the 
required annual contribution can be calculated which will be sufficient to 
fully fund nhese future pension obligations. These annual contributions are 
called the normal costs of the pension plan. Typically, both taxpayers and 
puoiic employees will contribute to meet normal costs; contributions are 
generally calculated as a percent of the current public employee wagebill 
(e.g., 10 percent of wages). This percentage is called the contribution 
rate. If past contributions which are accumulating as plan assets fall shori: 
of the full-funding levels, an unfunded pension liability will arise. To 
cover these past shortfalls—often called the plan's supplemental liability— 
aidei contributions above normal costs are needed. These additional 



J 2 



contributions are called the plan's supplemental costs and are usually 
calculated so as to cover the plan's unfunded liability gradually over a 
thirty to forty year period. It is our task here to approximate these funded 
pensions liabilities for the major pension, plans which suppoi t retired 
teachers using a consistent methodology which will permit across state and 
across time comparisons. 

Clearly it is not possible to do a detailed actuarial analysis of each 
state pension plan for each sample year. I have therefore developed an 
approximation which builds upon the conceptual work of Ehrenberg (1980) and 
Winklevoss (1977) and the careful acturial analysis of state plans for the 
fiscal year 1978-79 by Arnold (1981). First, a specification of pension 
underfundings is developed for a typical def ined-benef it public employee 
pension plan. Second, the specification is generalized to allow for the 
unique features of individual pension plans. Third, the actuarial parameters 
of the underfunding model are estimated ecor .cally; the data base 
employed is Arnold's estimates of pension underfundings supplemented by plan 
characteristics abstracted from state pension legislation. Fourth, using the 
statistically preferred underfunding model and available pension plan data, 
predicted levels of plan underfundings are calculated for each state and for 
selected local plans for each year for the decade, 1971-1980. 

At any point in time, a typical public employee pension plans 
liabilities (L) will equal the difference between the discounted present value 
of promised benefits (PVB) less the discounted present value of all 
anticipated future contributions from taxpayers and employees (PVC): L = PVB 
- PVC. The liability not offset by existing plan assets (A) is called the 
piar/s unfunded liability (U): U = L - A. Our task is to approximate U. To 
-c so for a typical pension plan, I shall assume: (i) a constant flow of (n) 
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new employees each period who exhibit a constant quit rate (q) and a constant 
mortality rate («) over an employment period R years; (ii) a fixed 
contribution rate (c) of wages; (iii) an annual growth in employee wages of 
g ♦ h, where g reflects growth due to worker experience and h reflects the 
inflation growth in wages; (iv) a constant and uniform replacement rate (b) 
which when multiplied by the worker's final wage (w^) defines the worker's 
annual pension; and (v) a constant cost of living adjustment (COLA) to the 
annual pension of rate (e) times the inflation rate (p). The analysis will 
(Jiscount all nominal benefits and contributions at a nominal interest rate 
(r). Under these assumptions: 

( ') PVB = / B(t)e"''^dt and PVC = f C(t)e"''^dt . 

0 0 

where B(t) equals aggregate pension benefits paid in year t and C(t) equals 
aggregate contributions received in year t. The current period date of 
evaluation is denoted by the index 0 and an infinite plan horizon is assumed. 

The future wage of any worker at time v, who has been in the plan for s 
years, will be: 



is the initial period wage. The final retirement wage of a worker 
;arted in the system at time (v - s) and has been in the system for R 



(2) 



w(s, v) 




years wui be: 



(3) 




is approximated in two steps. First, contributions into the syst 
ime V are estimated by: 
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(4) C(v) s / cw(s, v)ne"^^**'^ds , 

0 



where c is the fixed contribution rate from wages, w(s, v) is the wage of a 
worker with s years of experience in year v, and ne'^^**^^ is the number of 
workers of s years of experience who have survived (quits and mortality) to 
time V. Contributions are aggregate over all workers from those Just starting 
(s : 0) to those Just retiring (s = R). Second, the present value of these 
annual contributions are calculated by discounting by r summed over all time: 



(5) PVC = J C(v)e"''^dv . 

0 



Solving equations {U) and (5) gives the following specifications for PVC: 

(cw«n)(1 - e-^^*«-8)^ 



(6) PVC 



0 



(r - h)(q ♦ 6 - g) • 

PVB is also approximated in two steps. First, total retirement benefits 
paid in year v is estimated by: 

(7) B(v) = /' bw^(s, v.^e^P^^-^'^ne-^^^^^V^^^-^^ds , 

R 

where b is the replacement rate applied to the final wages of workers of age s 
in year v adjusted for inflation protection in the post-retirement years at 
ti-e rate 9p(w^(s, v)e®P^^"^^ , s > R]. Benefits paid in year v are the sum of 
benefits paid to all workers who have survived to retirement and are still 
aave ine (^**)Re-fi(s-R) j _ Second, the present value of these annual benefit 
?ay!r,ents are calculated by discounting at r over all time: 
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(8) PVB s J B(v)e"'*V . 

0 



Solving equations (7) and (8) gives the following specifications for PVB: 

(bwQn)e<8-(q*M)R 
' (h ♦ 6 - So)(r-h) • 

The unfunded liability of a pension plan is defined as U = L - A. Noting 
that L : PVB - PVC, U can now be specified as: 



(bw^n)e(8-(q*«))R 
(10) U - ^ 



(r - h)(h ♦ 6 - ep) 

c(wQn)(l - e-^q-^)") 
(r - h)(q ♦ 6 - g) 



A 



using the definitions of PVC and F^'B in equations (6) and (9) respectively. 
Equation (10) can be simplified to: 

nc-) u= (r^)Bo- (p^)(c/b)Bo - A . 

where, 

Bq = (bwQn)e^8-^q"*^^''/(h * 6 - ep) , 
and measures benefits paid to cv/Cfay's retirees,'* and where A defined as: 

^ " (q ♦ 6 - g) ^® • 

ari (r - h) are "actuarial constants" dependent upon actuarial assumptions, 
equation (10*) defines the level of -today's (period 0) unfunded liability for 
a typical public employee pension plan. 
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To move from a typical to an actual pension plan requires a specification 
of plan-specific features. These include the level of benefits paid today 
(Bq), the plan's actual contribution rate (c) and replacement rate (b), the 
level of the plan's accumulated assets (A), the plan's rate of inflation 
protection (0), and the plan's number of years of service before benefits are 
paid (R).5 The other parameters of (10')— r, h, 6, q, g, and p~are actuarial 
parameters and, for the purposes of comparing plan underfundings, are assumed 
to be equal across pension plans. ^ 

In fact, equation (10') may not capture all the plan-specific features 
which distinguish one teacher pension system from another. Assets, for 
example, may be held in different portfolios which earn different rates of 
return. Contributions may vary in some years from the anticipated rate c 
because of short-term political decisions or unexpected fluctuations in state 
revenues or non-pension expenditures. In addition, the relationship in (10*) 
is based on the assumption that the plan is in a steady-state; in fact, the 
plan may be in an expansion or contraction phase. Finally, teacher-only 
oension plans may be differentially favored or disfavored in plan funding or 
portfolio performance compared to those pension plans which include teachers 
with all other public employees. 

These observations suggest that the basic model in (10') should be 
tjxienoea to include a fixed component dependent upon plan type (^ = 0^ ♦ ^^T, 
wnere T = 1 if teacher only plan, 0 otherwise), variations in the estimated 
actuarial constants because of variable plan growth,'^ and finally, a 
szocnastic component related to the level of plan assets (c = yA, where 
-^O z AE(y) s 0, and = A^o?). Equation (11) allows for these extensions: 
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(11) u « ♦o ♦i'^ * V"" ^F^^^o * 

(=^^)(e/bHBJ 
r - n u 

-A ♦ yA ♦ 

where m is the recent rate of growth in plan membership. Dividing by A and 
rearranging slightly gives the specification most suitable for estimation: 

(ID (1 * U/A) s ^^d/A) ^ ^^(T/A) ♦ ^2^"*^*^ * 

(u(mj/r - h)(BQ/A) ^ (•Au(m)/r - h)(c/b)(BQ/A) 

To estimate the effects of plan growth on the actuarial parameters (r - h) and 
A, a simple interactive specification of the form u(m) s 1 ♦ um will be tried; 
when u = 0 the actuarial parameters are not significantly affected by the 
observed variations in m. Finally, as L varies across pension plans as years 
to retirement (R) and COLA protection (Go) vary, I have approximated the 
steady-state specification of L (see above at equation 10*) by the second- 
order Taylor series expansion about a fixed L: 

A r A ♦ A^(ep - ip) ♦ L^m - R) ♦ ^^(ep - ep)(R - R) 

♦ A^(ep - ep)^ ♦ Ag(R - R)^ . 

Substituting this approximation for t into (IT) gives the final specification 
^sec in the econometric analysis.® 

Table 1 summarizes the econometric estimation of the underfunding model 
estirrating from a sample of thirty-seven pension plans for the fiscal year 
T8-79 for which full underfunding and plan attribute data were available.^ 
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Pension underfundings (variable U) are from Arnold (1981) and measure plan 
continuation liability, the appropriate measure of U under U:e politically 
plausible assumption that existing pensions to current employees will nor be 
terminated. (See Bulow (1982) for arguments which favor using plan 
termination liability; Bulow, however, is focusing on private pensions.) Data 
for plan assets (A), benefits (B), and membership (to calculate m) are from 
the Census of Government publication, Finances of State and Local Employee 
Retirement Systems (1978-79). Data for each plan's required contribution (c), 
rate, benefit replacement rate (b), years of service (R), and COLA (9) were 
obtained from state pension laws. In calculating the benefit replacement 
rate, allowance was made for whether the plan was, or was not, integrated into 
social security. If full or partial integration is allowed, I assumed social 
security replaced 27 percent of employees' pre-retirement wages when 
calculating b. In states which do not explicitly allow for COLA protection, 
but do grant periodic adjustments, I followed Arnold's (1981) assumption and 
set e = .5. In calculating years of service (R), I assumed the typical 
teacher begins service at age 30 and works without interruption to the state's 
legally set age of retirement. 

Equation (1) in Table 1 corresponds to the basic underfunding model of 
(10*) above, extended to permit a stochastic error structure of the form, e = 
^A. The coefficient estimates for this simple model imply values for the 
actuarial parameters of (r - h) = .022 (s 1/^15.65) and A s 2.69 
(- -(-122.82/45.65). Both numbers are plausible. 

Equation (2) in Table 1 extends the basic underfunding mod^*l by 
pernjitting a "fixed effect" to underfunding of i ♦^T * ^2^, where T ^ 1 if 
tr.e pension plan applies to teachers only, 0 otherwise, and m is the rate of 
?rcwtr. of plan membership from 1971 to 1980. The results reveal no 
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significant fixed effect differences on underfundings between teacher and 
general pension plans. This is not surprising as most states now Jointly 
administer teacher and general employee plans However, the level of 
underfundings in teacher and general plans can still differ as plan 
attributes~B, A, c, b, ep, and R~differ; a.U we observe from the "fixed 
effect" in equation (2) is that there is no administrative bias in favor of, 
or against, teacher-only plans. 

We do observe an almost significant effect of recent membership growth on 
underfundings, however. The fixed effect of m on underfundings is positive 
and becomes statistically significant in later specifications. The positive 
effect of m on underfundings is plausible; it implies new contributions in 
high growth plans have lagged the new increases in liabilities. In results 
not reported in Table 1, I also tested for the effect of m on the actuarial 
constants, (r - h) and A, as defined by estimated "slope" coefficients. 
Multicollinarity prevented a precise identification of the effects of m on the 
relevant slope coefficients; a simpler test that low growth and high growth (m 
^ .03 per annum) plans had equal actuarial coefficients could not be rejected 
in the full model. Thus in the work which follows only the intercept, or 
fixed effect, of plan growth on underfunding is considered. 

Equation (3) in Table 1 introduces the Taylor series approximation for 
the actuarial constant, t. The more elaborate specification for t has no 
significant consequences for our estimate of (r - h;, again it equals .022. 
"he individual coefficients of the approximation (J, A,, . . ., a.) generally 
r'.ave plausible signs (see fn. 8 above), though they are not always precisely 
estimated. The implied value of t is again about 3 for the average sample 
?*ar.. Estimated equation (U) is a simple extension of equation (3) with the 




a priori constraint that A|j s 0 (again see fn, 8) imposed before estimation. 
Equations (3) and (4) are virtually identical. 

Equations (5) ind (6) in Table 1 impose additional structure on the 
estimation in hopes of improving the model's overaifl. predictive performance. 
Variables whose estimated coefficients are less than their standard errors 
have their coefficients constrained to be 0, first for the slope coefficients 
which define L (equation 5) and then for the slope and intercept coefficients 
(equation 6). As expected the adjusted for degrees of freedom (R in Table 
1) rises with each additional restriction. 

Since our central concern is the level of under fundings, the preferred 
pension funding equation is that equation which minimizes the standard error 
of estimate of the aggregate level of pension underfunding, U (assuming 
quadratic loss). The standard error or U (SEE (U)) for each equation for our 
sanple is reported in Table 1. Estimated equation (6) is the preferred 
pension underfunding equation by the criterion of minimizing SEE (U); it will 
be the basis for estimating the funding status of teachers* pension plans for 
the period 1971-1980. 

Ill* The Estimated Funding Status of Teachers' Pensions 

Tables 2 and 3 summarize the results for the predicted funding status of 

^ teacher pension plans for the decade 1971-1980. Table 2 (state plans) 
ar.c Table 3 (local plans) list the means for each year for four summary 
measures of underfunding: (i) estimated underfundings per (state or local) 
resident; (ii) the ratio of estimated underfuncings to total plan liability; 
viii) estimated underfundings per plan member; and (iv) the ratio of estimated 
-r.der fundings per resident to income per resident. 

•he results show a general upward trend in estimated underfundings of 

•siChers* pensions. Average underfundings per capita measured in constant 
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(196") doUars have risen by 65* in all state pi? ^s from 1971-1980 and by 
approximately 33* for the full sample of local plans from 1974 to 1980. As a 
general rule-of- thumb public employee pensions are considered well funded when 
the underfunding to liability ratio (or alternatively, the asset to liability 
ratio) is less than .20 (greater than M); see for example, Tilove (1976). 
Clearly, the majority of the plans considered here do not meet this standard; 
the underfunding/liability ratios in Tables 2 and 3 never fall below .5. 
Further, the trend has been upward for all plans, rising most sharply for the 
full sample of local plans (197^-1980). Underfundings have also worsened from 
the perspective of plan members. Underfundings per member in real (1967) 
dollars have risen for all plan types, with teachers significantly more at 
risk in teacher-only plans. As a measure of plan member risk, the ratio of 
underfundings to a teacher's promised benefits (U/PVB not reported in Tables 2 
and 3) averaged about sixty percent in 1980 and was often as high as seventy 
percent in some plans. 

As taxpayers are ultimately responsible for unfunded pension liabilities, 
the ratio of underfundings to resident income is also of interest. Growing 
public debt need not be a serious long-run economic threat if taxpayer incomes 
grow faster than the public debt and the ratio of debt to income falls over 
time (Feldstein, 1976). As Tables 2 and 3 make clear, this has not been the 
case for teacher pension underfundings; the trend is steadily upward for the 
full sample of plans. 

While the average level of underfunding of teacher pensions is 
significant and growing, not all plans are poorly funded. A comparison of 
individual state and local plan underfundings shows a wide variance across 
p.ans.^^ The ten worst state plans have an average level of underfunding 
5en*raily eight times larger than the ten best funded plans. In 1980, the ten 
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worst plans had an average level of underfundings of $652 per resident (1967 
dollars); the ten best funded plans had underfundings of only $84 per 
resident. Alaska, Hawaii, Idaho, Maine, Massachusetts, Mississippi, West 
Virginia, and Wyoming were consistently among the worst funded state plans; 
Minnesota, Missouri, New Hampshire, Texas, and Wisconsin were always among the 
ten best funded plans. Among local teacher pension plans, the five worst 
funded plans had an average underfunding of $428 per resident in 1980; the 
five best funded local plans actually had small surpluses (an average surplus 
of $33/resident). The worst funded local plans were found in the older, more 
industrialized cities in our sample (New York City, Detroit, Chicago) and in 
Washington, D.C. 

It is important to understand the reasons for such variance in plan 
underfundings. An examination of individual plans reveals that the major 
cause of the growth in underfundings is from a benefit expansion, not a cut- 
back in contributions. Real contributions have kept pace with real wage 
growth; that is, contribution rates, c, have remained stable. The benefit 
/ explosion has come from two sources: (1) a modest increase over the decade in 

the annual benefit accrual rate from an average of .015 per year of service in 
1971 to .Oi8 per year of service in 1980, and, more importantly, (2) the wide 
extension of COLA protection to retirees. The average annual rate of nominal 
benefit increases for retirees to protect against inflation rose from .021 (s 
6p) in 1971 to average annual rate of benefit increase of .048 (s ep) in 
1980. For this sample those state and local plans which have been most 
generous in their expansion of benefits are generally the plans which face the 
^.ighest levels of underfundings. 

What can be done to ease the growing burden of teacher pension 
-•^errjrdings? While these estimated levels of underfundings are troubling, 
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they are not unmanageable. Most states have now adopted COLA provisions and 
inflation is likely to be reasonably managed in the future. The benefit 
explosion is probably behind us. The task before us now is to cover these 
past pension debts gradually and, most importantly, to insure that future 
promised benefits are fully funded. Three groups may be asked to pay: 
current teachers vis benefit reductions, current taxpayers via tax increases, 
or school-aged children via reduced school services. In 1980, the stock of 
underfundings per member in the average state-local teacher-related pension 
plan totaled $11324 per plan member (1967 dollars) or approximately 60 percent 
of each current teacher's anticipated stock of pension wealth (PVB). To ask 
current teachers to pay the entire burden would be a considerable hardship, 
particularly for teachers Just now nearing retirement and unable to adjust 
their private savings. Were taxpayers alone to cover 1980's pension debts, a 
one-time tax of approximately 9.9X on average resident income would be 
sufficient to cover past underfundings in the average state-local plan (.099 = 
$3ltt.54 of underfundings/resident divided by $3172 of income/resident both 
measured in 1967 dollars). Were school children alone to cover 1980's debts 
by sacrificing school expenditures, a one-time sacrifice of $560/public school 
enrollee (1967 dollars) or 60 percent of that year's average expenditure per 
enrollee would be sufficient. Of course, gradual repayment is possible. If 
we amortize the average state's 1980 pension debt over 30 years at an assumed 
■0 percent interest rate, a 3/10's of 1 percent annual increase in resident 
:nco?r,e taxes or a 5.5 percent fall in annual school expenditures devoted to 
eaacation will be required. Such adjustments will probably not constitute 
sig'.ificar.t hardship, particularly if they are shared. What will create 
sir-ficar.: hardship is if we ignore these early warnings signs of growing 
:9-.s;cr. aeot and continue to underfund our teachers* pensions. 
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IV. Conclusions 

The funding status of public employee pensions has become an issue of 
increasing public policy concern, and for good reasons. Significantly 
underfunded public pensions are a possible source of economic inefficiency and 
may have unattractive implications of economic equity as well. This paper 
provides one estimate of the funding status of teacher pensions in the United 
States and finds a potentially significant level of underfunding in the 
average state and local plan. Lurking behind the average performance, 
however, is a dispersion in funding status which is perhaps even more 
disturbing. Many state and local plans—generally found in older, more 
industrialized cities or in poorer rural states— have underfundings which 
exceed $500/resident, measured in 1967 dollars. A concerted effort must be 
made to repay this debt before it reaches crisis proportions. 

A balanced strategy of gradual debt reduction is still possible. Modest 
tax increases (perhaps 3/10's of 1? of resident income) will cover the 
interest costs of past pension debt and permit gradual repayment, without 
requiring benefit reductions to current teachers or service cutbacks for 
students. But such a policy must be considered in a wider context. 
Underfunded teacher pensions are only one source of our nation's growing 
public debt. Federal government budgets, social security, federal employees' 
pensions, and other state-local employee pensions are all underfunded. If 
considered together, as they should be, the tax increases or benefits and 
service reductions needed to service this debt may be sizable indeed, 
rrinciples of equity may require, therefore, that not all of the burden of 
;ast public debt fall on taxpayers; 'current public employees and service 
reneficiaries (e.g., school age children) should perhaps be asked to share in 
•r.ese costs as well. 
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We should note that In one happy of circumstances these pension 
underfundings will not pose an economic problem. To the extent that taxpayers 
and/or teachers have correctly anticipated these underfundings they will have 
made fully compensating adjustments in their own savings behavior in 
expectation of larger future taxes or smaller pension annuities. Further, the 
increased savings would have been made possible by dollars given to current 
taxpayers by past taxpayers in the form of lower land price? ^^he 
••capitalization" of underfundings) or by dollars given to teachers as higher 
wage payments (the "compensating wage differential" for underfundings). In 
either case, the private market will have fully corrected for the failures of 
the public sector. The evidence for this hypothesis is mixed at best,^-"^ 

Prudence, therefore, requires us to confront the observed underfundings 
directly through considered public policies to encourage the full funding of 
our public employees* pensions. The evidence presented here suggests now is 
time to start. 
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Footnotes 



^Professor of Finance, Economics, and Public Management, Wharton School, 
University of Pennsylvania, Philadelphia, Pa., and Research Asi ciate. 
National Bureau of Economic Research. This work is part of a larger study of 
the status and funding of teacher pensions supported by the National Institute 
of Education, Grant no. G-83-0033. The work was completed while the author 
was a Visiting Professor at Stanford University. The hospitality of the 
Economics Department, NBER-West, and trie Hoover Institution is appreciated as 
is the very able research assistance of Siobhan Devin and particularly Eric 
Wright. Dr. Duc-Le To of NIE offered very helpful comments on a first draft 
of this paper. The author takes full responsibility for the results presented 
here. 

'See for example, Aronson (1975), Munnell and Connolly (1976), House of 
Representatives (1978), Inman (1980), Pease (1980), Arnold (1981, 1982) and 
the Urban Institute (1981). 

^It has been argued that the New York fiscal crisis was in part a fall- 
out of growing local pension costs; see Morris (1980) or the Urban Institute 
(1981). 

^There are special circumstances when the "pay-as you-go" strategy may be 
preferred to the full-funding strategy; see Samuelson (1975), Arnott and 
Gersovitz (1980), or Merton (1983). Generally, however, full-funding insures 
a more efficient allocation of societal resources (Feldstein (1976) and Inman 
'962)) IS well as protects workers' pensions. 

^This result follows from the solution to equation (7) for the period 

"^.he formal analysis ignores variation in vesting provisions across 
cer.sion plans. Vesting defines the minimal number of years of service before 
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pension rights are secure. The greater the number of years to vesting, the 
lower should be the plan's unfunded liability since fewer workers are likely 
to qualify for pension benefits. Vesting differences will have to be 
substantial, however, before a sizable effect on underfundings will be 
observed; see, for example, Bulow (1982)- In our sample, most plans vest 
their members within five to fifteen years and these differences have only 
small effects on underfunding estimates; see Arnold (1928) sumarized in 
Kotlikoff and Smith (1983, section ?•?)• 

^This assumption i? appropriate given by decision to use the Arnold data 
base, Arnold (1931) applies the same values for r, h, 6, q, g, and p to each 
plan when estimating that plan's unfunded liability. Thus in my econometric 
analysis these paraireters are, by definition, constants. If estimates of U 
are based on different values of r, h, 6, q, g, or p, then the regression 
analysis used to describe differences in U must allow for variations in these 
parameters . 

It should be noted that Arnold (1981) did te.st for differences in 
mortality rates (6) across state? and quit rates (q) across states and could 
not reject the null hypothesis of equality. The nominal interest rate r and 
the inflation rate p are national and thus should be uniform across all plans 
m any yea-. The assumption of similar wage structures (g) and nominal wage 
growth in) across plans also seems reasonable as public employee bargaining is 
now commonplace. 

^The formula outlined in equation (10) above is not precisely consistent 
•^ith actuarial principles of pension accounting as used by Arnold (1981) and 
otners. Specifically, as specified the calculation of PVB and PVC assume 
c-rrent taxpayers will be responsible for all future employees* benefits above 

J.ure planned contributions. The usual practice when calculating U is to 
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make current taxpayers responsible only for current employee benefits. It is 

possible to show that the algorithm in (10) will give a biased (likely upward) 

estimate of this "true** measure of underfunding. The bias is likely to be 

greatest for plans with high rates of membership growth. Permitting plan 

growth to influence both the intercept (a fixed effect) and the slope 

coefficients in an estimated underfunding equation should minimize the bias 

from employing the specification in (10); see Ehrenberg (1980, fn. 12). 

^he coefficients . . . have specific interpretations as first and 

second derivatives of the actuarial constant L with respect to the COLA rate, 

6d, and the years of service, R. For plausible values of the other actuarial 

parameters in we can predict the likely signs of . . . A^. For example, 

if h ♦ 6 > ep and q ♦ 6 > g, then z 3A/:(ep) < 0, = > 0, 

= .53A/3(ep)3R < 0, = .53^A/3(ep)^ s 0, and = .53^A/3^R > 0. 

^All local teacher plans and thirteen state plans had to be excluded 

from the regression analysis for reasons of incomplete estimates of U for the 

sample year, 1978-79* The excluded states were Alabama, Georgia, Indiana, 

Maryland, Massachusetts, Michigan, New Hampshire, Ohio, Oklahoma, Texas, Utah, 

Washington, and Wisconsin. 

^°See Boskin and Shoven (1984), Table 3. For the simulation of 

underfunding in years other than 1978-79i the social security replacement rate 

was adjusted to allow for the actual historical experience; see Boskin and 

Shoven (1984), Table 3. 
1 W 

The sample was divided into low growth and high growth plans according 
to the criteria of whether plan membership from 1971-80 grew less than, or 
greater than, S% per year. For estimated equations (1) the value of F for the 
-—1 hypothesis of no difference was F(2,33) = 6.32; we can reject the null 
^'.ypotnesis of no difference at a 51 level of confidence. For the full model 
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specifications m equations (2) - (6), however, the F statistic for the null 
hypothesis of no difference did not reject the hypothesis; F(5,27) = 1.831 for 
equation (2), F(10,17) = .706 for equation (3). F(9,19) = .672 for equation 
(4), F(7,23) = 1.049 for equation (5), and F(5,27) r 1.326 for equation (6). 
Since m is included as a fixed effect in equations (2) - (6), the test applied 
to those equations is for slope effects only. 

^^There is always a danger in prediction of extrapolating to 
circumstances outside the original sample period. This is not a serious 
concern for our study for the simple reason that we are not estimating a 
behavioral relationship to predict behavior, but rather, an accounting rule to 
organize financial data. The accounting rule is valid across all periods of 
our sample, so our estimate of that rule is also valid across all sample 
periods. 

'^PVB can be approximated from equation (9) as Bq/ (r - h) . Bq is a 
plan's current payments to retirees and (r - h) is set equal to .022 from our 

regression estimates. 

1U 

A data appendix giving estimated underfundings for each plan for each 
year is available from the author upon request. 

^^See, for example, Epple and Schipper (1981), Inman (1982), and Smith 
(1981, 1983). 
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1978 


$300.61 


$417.78 


$228.78 


.621 


.647 


.605 


$10670 


$7999 


$12300 


•093 
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•069 


1979 


$31S.33 


$447.52 


$234.31 


.637 


.679 
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$11011 
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$12391 


•096 
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• 070 
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$314. S4 


$424.66 


$247.04 


.623 


.65s 


• 603 


$11324 


$4682 


$12941 


•099 


• 139 


• 075 



•Results exclude Delaware for reasons of 
1967 dollars^ 
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0 
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^104 sOX 
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y 10*10 


• V09 
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• 041 
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1976 


$133.70 


.654 
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.044 


1977 


$147.94 


.655 


$10694 


.048 


1978 


$164.40 


.667 


$11948 


.050 


1979 


$156.44 


.657 


$11273 


.050 


1980 


$155.55 


.657 
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.051 



1971-1973 ratslts art for a liaitad saapl* of loeal taaelier 
plaas. Oaly loeal teaeher-oaly plaas are laelsdod. Loeal 
teaeher plaas iaeladed ia the aaalysis are faahiagtoa* D.C. 
(1971-1980). Chieago (1971-1980). Dslath (1971-1980). Niaaeapolis 
(1971-1980). Bostoa (1971-1980). New York City (1971-1980). 
Portlaad (1971-1980). Mllwaakee (1971-1980). St. Uuis (1972- 
1>80). PaltoB Co. 6a.. (1973-1980). Des Moiaes (1973-1980). 
flehita (1973-1980). Kaasas City. No. (1973-1980). Deaver (1973- 
1910). teaha (1973-1980). Detroit (1974-1980). Arliagtoa. Va. 
(1977-1980) . Uaderfnadiag per ae^er aad aaderfaadiag per 
tMideat are both aeassred la 1967 dollars. 
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Append ix 
to 

"The Funding Status of Teacher Pensions: An Econometric Approach" 

Estimated Unfunded Pension Liability 
Per Capita (1967 dollars) * 
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ESSAY II 

"FUNDING TEACHER PENSIONS OR DOES PAUL ROB PETER TO PAY MARY?" 



Funding Teacher Pensions 
or 

Does Paul Rob Peter to Pay Mary? 
by 

Robert P. Inman* 

In the last decade, the funding status of public employee pensions has 
become an issue of increasing public concern. A Congressional survey (1978, 
Table 52) of public employee pension plans indicated that in 1976 
approxirnately 90% of all state and local the plans had some level of 
underfunding. Estimates of the level of underfunding by Arnold (1982) for 
individual plans shows funding status to vary from almost fully*funded to 
underfundings of $2000 per resident or more in Alaska, Nevada, and South 
Carolina. Aggregate estimates by Arnold (1982) and by Inman (1980) show the 
state and local sector as a whole to have pension underfundings of 
aporoximately $500 per capita by the late 1970' s. Further, the available 
evidence (Inman, 1980 and 1986) shows that real underfundings have been 
growing over the last fifteen years. 

There is no need yet to announce a "crisis." Most all plans have 
accumulated sufficient assets and planned contributions to cover pension 
promises to current and near-future retirees. Real issues of national policy 
arise however, if current unfunded liabilities are not covered and overall 
underfunding continues to grow. As underfunding increases, workers' annuities 
»re increasingly at risk. To the extent annuities are guaranteed, future 
public services or future taxpayers' incomes must decline. What workers and 
future residents lose, current taxpayers gain with underfunding. This 
intertemporal transfer may or may not be desirable. Large underfundings may 
have adverse effects on resource allocations as well, creating inefficiencies 
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which cost current as well as future residents. In a manner fully analogous 
to social security, public employee pension underfunding may depress private 
savings (Feldstein, 197U). Further, as underfunding operates as an implicit 
subsidy to current taxpayers who employee pensioned workers, it creates 
incentives to over-provide state and local services (Inman, 1982). To avoid 
these possibly unwanted redistributions and misallocations, it is necessary to 
design a t^inding strategy for state and local pensions. To do so, we must 
understand the causes and consequences of current underfundings. That is my 
task here. 

The focus of the analysis is on teachers, the single largest group of 
state and local employees, providing the single most important state and local 
service, education. Teacher pensions are now significantly underfunded and 
the real level of underfundings has been rising— see Table 1 . The level of 
underfundings per capita and per plan member have grown from $i90 and $7912 in 
1971 to $314 and $11,324 respectively in 1980 (1967 dollars). While the 
average level of underfunding is large, so too is the variance. Some states 
(Minnesota, Missouri, New Hampshire, Wisconsin) have well-funded plans while 
other state plans (Idaho, Louisiana, Maine, Massachusetts, Mississippi, South 
Carolina, West Virginia, Wyoming) are consistently poorly funded. This paper 
seeks to explain this recent history and, on the basis of this history, to 
project the future trends in teacher pension benefits and funding. Simply 
put, can we expect a teacher pension crisis? If so, which states are the most 
vulnerable? Finally, what can be done today to stay the continued growth in 
underfundings? 

To answer these questions, an econometric model of pension underfunding 
is specified and estimated for a sample of the forty-eight mainland state 
teacher pension plans for the decade 1971-1980 J The basic pension identities 
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Table 1: UnderfUnding of Teacher Pensions 





Average 
Under Aind ines 
per Resident 


Average 
Under fund ines oer 
Plan Member 


Average 
Under fund Ines 
per Resident (10 worst)' 


Average 
Under fund Ings 
per Resident (10 best)^ 


1971 


$190.18 


$7919 


$151.57 


$31.52 


1972 


211.82 


8861 


171.61 


33.57 


1973 


239.17 


9006 


509.59 


15.03 


1971 


256.72 


9333 


532.25 


59.91 


1975 


261.38 


9676 


532.28 


69.56 


1976 


287.62 


10161 


565.70 


62.51 


1977 


295.99 


10519 


585.25 


65.09 


1978 


300.61 


10670 


582.89 


78.80 


1979 


315.33 


11011 


613.79 


91.87 


1980 


311.51 


11321 


652. 18 


81.60 



Source: Inman (1986). All data are in 1967 dollars. 

^Plans in Alaska, Hawaii, Idaho, Maine, Massachusetts, Mississippi, West Virginia, and Wyoming were 
consistently among the ten worst funded plans. 

^Plans in Minnesota, Missouri, New Hampshire, Texas, and Wisconsin were consistently among the ten best 
funded plans. 



44 



45 



are first specified and the key fiscal variables which set the level of 
underfunding— governnent and employee contributions , investment earnings, and 
currenc and future benefits— are identified (Section II). A political- 
economic model of contributions^ investment performance, and benefits is then 
specif ie/' (Section III) and estimated (Section IV), The estimated structural 
model can then be solved to predict the likely effects upon teachers and 
current and future taxpayers of economic or demographic changes and 
alternative pension reform policies (Section V). Further, the estimated model 
can be u^ed to simulate the future path of pension underfundings (Section 
VI). A concluding Section (VII) summarizes the main results. 

II, Accounting for Pension Underfundings 

Teacher pension plans, like most public employee pension plans, are 
defined-benefit pensions. Such plans specify an annuity to be paid to a 
retiree at a fi^ed replacement rate (usually 2% for each year of service up to 
50^) of the retiree's eligible pre-retirement salary (usually an average of 
the retiree's last three to five years of salary ).2 To cover these 
anticipated pension liabilities, teachers and their employers— i.e. , local 
taxpayers through school districts— must make contributions to the plan, most 
often as a fixed percentage (contribution rate) of annual saxary. At any 
point in ti-ne, the liabilities (L) of such a public employee pension plan will 
equal the difference between the discounted present value of promised benefits 
and the discounted present value of anticipated future contributions from 
taxpayers and employee;. Under plausible assumptions about the pension plan's 
benefit and contribution structure and about the demographics of teacher 
longevity and turnover, plan liabilities per taxpayer can be specified as an 
actuarial constant (0) times the current wage bill for teachers: L s flwi, 
*ere w is the average teacher wage and l is the number of teachers per 
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are first specified and the key fiscal variables which set the level of 
underfunding— government and employee contributions, investm«^nt earnings, and 
current and future benefits— are identified (Section II). A political- 
economic model of contributions, investment performance, and benefits is then 
specified (Section III) and estimated (Section IV). The estimated structural 
model can then be solved to predict the likely effects upon teachers and 
current and future taxpayers of economic or demographic changes and 
alternative pension reform policies (Section V). Further, the estimated model 
can be used to simulate the future path of pension underfundings (Section 
VI). A concluding Section (VII) summarizes the main results. 

II. Accounting for Pension Underfundings 

Teacher pension plans, like most public employee pension plans, are 
defined-benefit pensions. Such plans specify an annuity to be paid to a 
retiree at a fixed replacement rate (usually 2% for each year of service up to 
50%) of the retiree's eligible pre-retirement salary (usually an average of 
the retiree's last three to five years of salary).^ To cover these 
anticipated pension liabilities, teachers and their employers— i.e. , local 
taxpayers through school districts-*must make contributions to the plan, most 
often as a fixed percentage (contribution rate) of annual salary. At any 
point in time, the liabilities (L) of such a public employee pension plan will 
equal the difference between the discounted present value of promised benefits 
and the discounted present value of anticipated fucure contributions from 
taxpayers and employees. Under plausible assumptions about the pension plan's 
benefit and contribution structure and about the demographics of teacher 
longevity and turnover, plan liabilities'per taxpayer can be specified as an 
actuarial constant (Q) times the current wage bill for teachers: L : Qwi, 
^ere w is the average teacher wage and i is the number of teachers per 
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taxpayer.3 The liability not offset by any existing plan assets (A) is called 
the plan's unfunded liability (U): \i - I - A, or, 

(1) 



U = Owl - A . 



The asset position of the pension plan is defined by the level of assets 
accumulated up to today, denoted A.,, plus the net contributions made today to 
the pension plan, denoted n: 

(2) 



A = n + A_^ . 



Net contributions to the plan equal the contributions made today by teachers 
(c^) and school districts as employers (Cg), plus state government 
ooLibutions (p), plus contributions from investment earnings on prior assets 
at rate r (rA.,), less any benefits paid today to plan members (b). In all 
cases, state governments, through the executive branch, administer the pension 
plan, regulate investment policies, and collect employee and employer 
contributions. State legislatures set the level of state contributions to the 
plan (p). 

Not all employee and employer contributions anci not all of investment 
earnings need be allocated to increased pension funding, however. Indeed, 
there may be strong motivation on the part of current taxpayers and teachers 
to o»ve some of these dollars out of pension contributions and into current 
period pension benefits or into the general state budget for current 
expenditures or tax relief. If this is so. then only a fraction of current 
eaployee and employer contributions and investment earnings will actually 
contribute to pension assets. If e percent and ♦ percent of each locally 
contributed dollar spill over into current benefits or into the general 
budget, respectively, and u percent and i, percent of each dollar of investment 



ERIC 



earnings slips into benefits or the general budget, respectively, then only 
(1 - c - ♦){c^ ♦ Cg} and (1 - u • ♦XrA^^} dollars actually remain as net 
contributions.^ Allowing for the possibility of such leakages from pension 
funding means that net contributions (n) are specified as: 

n s p ♦ (1 . e . ♦){c^ Cg) * (1 • u . itXrA^^} - b^ , (3) 

where p is state contributions and bQ are basic benefits. Note that total 
benefits paid (b) will equal basic benefits bQ plus supplemental benefits paid 
from contributions and investment earnings: 

b = bQ ♦ e(c^ ♦ Cg) ♦ u(rA^^) . 

The empirical analysis will estimate the spill-out parameters e, u, 0 and ib, 
as well as the basic benefit structure, bQ. 

Equations (1) to (3) define the dynamic path of pension under fundings. 
For this analysis, the actuarial parameter a, and the spill -out parameters--^ , 
c, u and <^-*are treated as exogenous (though estimated in the analysis). 
Endogenous to the analysis are teacher wages (w) and employment (it), assets 
(A), state contributions (p), employee (c^) and employer (Cg) contributions, 
investment performance measured by the average rate of return on pension 
assets (r), and total benefits paid ?ach year by the plan (b). Also 
endogenous to the analysis is state aid for local education (denoted as z); 
such aid is a key determinant of w and l and is itself determined as part of 
the state budgetary process along with state pension contributions. The key 
determinants of each endogenous pension variable are specified in Section III; 
^ch emerges from a political bargaining game between teachers and taxpayers. 



III. The Political Economy of Teacher Pensions 
A. Process and Players 

The process which determines the levels of contributions, investment 
performance, and pension benefits is a political process. Three groups, or 
coalitions of voters, have an interest in the outcome of the deliberations- 
current taxpayers, current plan members, and future taxpayers. Only two 
parties-current taxpayers and current members-have a direct voice in these 
political negotiations, however. Future taxpayers must stand in the wings; 
but they are not without potential influence. To the extent current 
negotiations affect the level of pension underfundings and to the extent 
future taxpayers are aware of these underfundings, these same future taxpayers 
any avoid these underfundings either by: (D regulating pension contributions 
(most likely through the state pension board) to insure full funding, or 2) 
simply refusing to pay the underfunded pensions when they fall due, or 3) 
demanding compensation for the future burden of these underfundings, paid 
generally as reduced commercial or residential land prices when future 
taxpayers locate in the state. The first strategy is feasible to the extent 
future taxpayers have a proxy vote on the state pension board. Such support 
for the full-funding position is most likely to come from the pension's 
financial advisors and from absentee asset holders in the state such as banks 
and their shareholders. The second strategy has often been denied to future 
Uxpayers as the courts have interpreted public employee pensions as a 
contractual obligations of the state. 5 The third strategy, called 
capitalization, is also feasible, but it requires future taxpayer -.o know the 
level a* pension underfundings prior to moving into the state. 

The active coalitions, current taxpayers and teachers, negotiate at three 
levels. The first level-called the regulation game— sets the level of 
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employer (Cg) and employee (c^) contributions, the level of pension benefits 
to be paid to current retirees and to eligible (e.g., disabled) non-retirees 
(b), and finally, determines investment performance of the pension portfolio 
(r). The regulation game is played between the governor and the pension 
regulation board, both of whom may be influenced by current taxpayers and plan 
members. The second game— called the legislation game— sets the level of 
gross state contributions to the pension (p) and the level of state assistance 
for local education (z); the legislation game is played knowing the outcome of 
the regulation game. The third game— called the local bargaining game--sets 
the level of teacher wages (w) and employment (1). The bargaining game is 
played knowing the outcomes of the regulation and legislation games. ^ I viill 
assume that taxpayers and teachers have rational expectations as to the 
consequences of their decisions in each game. Thus in reaching decisions in 
the regulation game, the parties anticipate the implications of their choices 
for the legislation and bargaining games, and when making choices in the 
legislation game the parties anticipate the consequences of their decisions 
for the bargaining game. 
B« Coalition Preferences^ 

1. Taxpayers : I assume that the preferences of the taxpayer coalition 
can be represented by the preferences of an average coalition member. The 
well-being of the average current taxpayer is defined over two events: event 
1 where the current taxpayer escapes payment for any unfunded pension 
liabilities which he may incur from this period's decisions, and event 2 where 
he Dust pay for those unfunded liabilities. The probability of paying for 
Uiese unfunded liabilities is a; a is exogenous to the analysis. The taxpayer 
receives an after- tax income of y in event 1 and an after- tax income of ;^ in 
^vent 2; y > The taxpayer also receives utility from the employment of 
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teachers in the current period, denoted i. The taxpayer benefits from i 
whether he pays for teacher pensions or not. Expected taxpayer utility is 
therefore : 

s (1 • a)v^(y, 1) * av^ii, l) , 

where aV^/a(-) > 0 and a^V^/a(-)^ < 0, for (•) ^ y, Z» and i . 

To specify taxpayer after-tax income in the two events, I specify y 
generally as: 

y s I • Xt - Xt - 6X(awt - n) , 
s c 

where I is the average taxpayer's (exogenous) before state and local tax 

income; x is the rate of net burden of a dollar of state and local taxes on 

the average taxpayer after allowances for shifting to non-resident taxpayers 

(0 < X s 1); t. and t^ are state and local taxes per taxpayer respectively; 
s c 

Awt is the required level of annual contributions per taxpayer for the full- 
funding of current pension obligations often called the "normal costs" of the 
pension;^ and n is the level of actual net contributions made in the given 
year. The difference between full funding and actual funding is the year's 
contribution to the stock of underfundings. This contribution to the pool of 
underfundings (which may be < 0, if n > Awl) imposes a net tax burden on 
future taxpayers, the present value of which is x(Awl - n). A fraction of 
these new underfundings « (0 s « s 1) may be capitalized into the current 
taxpayer's property holdings. If capitalized, the current taxpayer will 
suffer decline -n current income of «x(Awl - n). It is here, through 6, that 
future taxpayers may come to influence current political deliberations over 
the pension budget. 

State taxes equal the state's expenditures for teacher pensions (p) plus 
state-to-local education aid (2) plus other state expenditures (E) less 
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The average taxpayer's after-tax income can now be fully defined as a 
function of the relevant pension variables. Substituting t^, t^, d, b, and n 
into the original definition for y gives: 

y={l * X(Z^* Z^) . X(E * S)} * * 6(1 . ♦)}c^ * x{* * 4(1 . *)}(rA^^) 

-x{l - {♦ ♦ «(1-*)]}c - X«b . X(1 . 6)p - X(1 . y)2-x(U«A)w£ . 

o 

The first bracketed term represents the taxpayer's "full fiscal incoir " and 
includes taxpayer earned income plus the value to the taxpayer of federal aid 
received by state and local governments (where X is the after-tax value to the 
taxpayer of each c^ollar of government aid) less the net tax cost of exogenous 
state and local expenditures. The next two terms are the value to the 
taxpayer of teacher contributions and investment earnings, respectively, again 
allowing for the fact that a government dollar is worth (or costs) only \ to 
; taxpayer. With spillovers from the pension budget to the general budget, 
a dollar of contributions and earnings yields x^c^ and Xi|»(rA^^) of direct 
spillover dollar* to the taxpayer and promises, through the capitalization of 
retained contributions and interest earnings, a present value income of 
Xi(1 - ^)c^ and Xi(1 - t|»)(rA^^). The taxpayer's own contributions as an 
«nployer (Cg) costs xcg dollars but returns x(^ ♦ 6(1 - ♦Hcg dollars in 
spillover and capitalization benefits. The payment of current benefits (b), 
however, reduces the accumulation of pension assets and therefore costs the 
taxpayers Xib dollars. The taxpayer's pension contribution as a state 
taxpayer costs xp tax dollars and returns x<p dollars as capitalized 
benefits. State-to-local school aid (z) has a net cost of x(1 - y) for each 
toliar transferred; the education bureaucracy which allocates the grant 
consumes (1 - y) of each dollar of aid. Finally, the taxpayer pays 
f/->1 ♦ 6A) for each dollar spent on teacher salaries (wi); x dollars in direct 
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costs and X<(Awi) as subsequent pension obligations are capitalized into a 
present value loss in current income. 

In the Important special case of full capitalization (6=1) the current 
taxpayer's income becomes: 

y* i s(l*x(Z ♦ Z ).X(E ♦ S)}.\(1 . y)2 - xwl . X(b ♦ Awi - c • rA J , 
^ osl S C e - ' 

where (b ♦ Awl - c^ - rA^-|) is the required annual contribution from taxpayers 
(after employee contributions and interest earnings) needed to cover current 
(b) and future (Awl) pension obligations. When 6=1, current taxpayers do 
fully fund their teacher's pe^^slons either directly through contributions 
and c- or Indirectly in lower property values. Future taxpayers are now 
unaffected by the pension budget. In this special case, the only flsca 
Issues which remain to be decided are the levels of z, w, l, b, Cg, and r, bu*- 
each of these variables affects only current taxpayers and current teachers. 

When « < 1, y as defined above is the general specification for taxpayer 
Income, It is straightforward to show that taxpayer Income with partial or no 
capitalization, y..,! is greater than taxpayer Income with full 
capitalization. When full capitalization occurs, taxpayer Income equals y^.^, 
and when partial capitalization results Income equals V^^y ^ ' ^i<] ^ 

2, Teachers : The well-being of a current teacher is also specified ove* 
two uncertain events: receiving or not receiving the full promised pension. 
The probability of receiving the full pension is y, where u is specified to 
depend upon the uncapltallzed portion of the current stock of underfundlngs: 
0 5 y(.) s y[(i . j)u] s v(0) 2 1, where dy/dU < 0, If the teacher does 
receive the promised pension, then he or she receives a current level of 
compensation equal to w = w ♦ Awl/l . c^/l s w(1 ♦ A) • c^/l, where w is the 
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current wage per teacher, Awl/l is the present value of promised pensions per 
teacher, and c^/i is the current level of employee contributions per 
teacher. If the teacher does not receive any of the promised pension except 
his or her own contributions plus interest earnings (the most likely worst- 
case outcome), then he or she receives a total compensation in today's dollars 
of w s w ♦ c^/i - c^/i s w. In addition to total compensation, the average 
teacher is also assumed to value Job tenure, represented here by the total 
number of teachers employed per taxpayer (i). The expected utility to a 
current teacher of present state pension policy is therefore specified by: 

s yv^(w, I) ♦ (1 . y)Vg(w, I) , 

where 3V^/(-) i 0 and 3^V^/3(.)^ < 0 for ( • ) = w, w, and l. 

3. Preferenc es in the Pension Games ; Given these specifications of 
teacher and current taxpayer utilities we can define each coalition's 
preferences over the variables of the pension budget. Three cases are 
relevant: partial capitalization (0 < 6< 1) and teacher uncertainty as to the 
status of pension benefits (0 < y < 1); partial capitalization and teacher 
certainty on pension benefits (y s 1); and full capitalization (6=1) and 
teacher certainty (y z i). (The fourth possibility— full capitalization and 
teacher uncertainty— is irrelevant by our specification of y as a function of 
the uncapitalized portion of unfunded liabilities.) Coalition preferences are 
conditional on the structure of the pension game. Preferences for allocations 
over Cg, Cg, r, and b from the regulation game are specified based upon the 
likely effects of those variables on the outcomes of the legislative and local 
^■argaining games. Preferences for alloca'tions of z and p in the legislative 
t^aoe are conditioned by the observed values of c^, Cg, r, and b from the 
regulation game and by expectations as to the effects z and p may have on the 
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outcomes for w and 1 from the bargaining game. Finally, preferences for w and 

i are conditioned by the actual outcomes from legislative and regulation 

games. Table 2 summarizes the results; likely preferences of future taxpayers 

over outcomes are also presented. 

In the case where teachers are certain to receive their pensions—perhaps 

because of Judicial guarantees— teacher utility is described by V^=v^(w, £), 

where w = w{1 ♦ A) • c /i. Here increases in c-, will only lower the income of 

e ^ 

teachers; teachers should therefore prefer to reduce own contributions- 
However, since pension policy emerges from a sequence of decisions (games), 
teachers must also consider the consequences of a lower c^ on taxpayers. As I 
show below, in the case of teacher pension certainty, a fall in c^ is likely 
to increase taxpayer income. Since higher taxpayer incomes are likely to mean 
increased expenditures for education aid and for teacher wages and employment, 
the indirect (••next games") effect of a fall in c^ are also favorable. Given 
these favorable direct and indirect effects on w and l, teacherc should prefer 
to reduce own contributions when pensions are guaranteed. This is indicated 
in Table 2 by a (<) for c^ under the column, u = 1. With pension certainty, 
teachers should also prefer to lower taxpayer contributions (Cg), for lower Cg 
means higher taxpayer incomes and possibly more state aid from the legislative 
game and more wages and job security from the local bargaining game. Thus 
Table 2 indicates a (<) for c under the column u = 1. Increases in the rate 
of rewrn on the pension portfolio (r) are also favored for the same reason. 
There are no direct benefits for teachers with certain pensions from a rise in 
but taxpayer income may rise when r increases and the resulting increase in 
y Mill aid teachers in che legislative and bargaining stages of the pension 
game. Thus a (>) is indicated beside r in Table 2 for teachers with certain 
Pensions. Teachers are also likely to prefer an increase in pension benefits 
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(b). An increase in b in the form of a higher guaranteed pension will 
increase w as A rises. An increase in b as disability benefits can be viewed 
in this model as increased Job security, that is, as an increase in i for 
teachers. Both w and i increase teacher utility. The increase in b may have 
a countervailing cost, however. It lowers taxpayers' incomes which may mean 
lower state education aid or wages and employment in the legislative and 
bargaining games. Taxpayers (see below) prefer to reduce b. Teachers 
tiierefore will ask for increases in b only to that point (a point of 
indifference represented by (s) in Table 2) where the gains from b in 
higher w and i Just compensate for possible later losses in w and i in the 
legislative and bargaining games. In Table 2 teacher preferences for b are 
represented by (>). 

In the legislative game—given the allocations from the regulation game- 
teachers with certain pensions prefer lower values of state pension 
contributions (p). Lower contributions impose no cost on the teachers but 
they do give taxpayers more income to allocate to state education aid or to 
wages and employment. Teachers will prefer more state education aid (z) 
provided the direct effects of aid on wages and Jobs dominate the indirect 
effects of lost taxpayer incomes in the local bargaining game. This is likely 
if there is a significant expected "flypaper effect" to state aid (see Inman, 
1979) and if the administrative costs of state education aid (measured by 
1 • y) are not large. Table 2 assumes this to be the case and specifies a (>) 
for 2, when u » 1. Finally, given the outcomes of the regulation and 
legislative games, increases in wages (w) and employment (i) in the local 
bargaining game are favored, up to satiation, by teachers with certain 
pensions. A (2) for w and i are reported in Table 2 for teachers. 
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When faced with teachers who view their pensions as guaranteed (u = 1),^ 

taxpayers will prefer to reduce c^ a..d Cg when underfundings are partially 

capitalized (« < 1) and are indiffecent to the levels of c^ and Cg when 

underfundings are fully capitalized (« s 1). For c , this result follows 

directly from the definition of taxpayer income. The argument is more subtle 

for levels of c^. An increase in teacher contributions (c^) will have a 

direct positive effect on taxpayer incomes, but when pensions are guaranteed 

to teachers there may be a subsequent negative effect as teachers demand a 

compensating increase in wages in the local bargaining model. The initial 

gains in income from the increase in c^ in the regulation game must be 

balanced against the subsequent losses in income in the bargaining game. From 

an initial equilibrium in the local bargaining game, an increase in c^ will 

lower w and therefore command an equal compensating increase in w. The net 

effect on the taxpayer's income of ai. increase in c. (denoted c*) will 

* e 

therefore be to first increase income by ♦ 4(1 - ^)}c* (from the 

e 

definition of y) but then to lower taxpayer income by Xc* because of equal 
compensation paid to teachers in the bargaining model: the net change in 
income equals ♦ «(1 - ^) - l}c*.^° In the case of partial capitalization 
{« < 1; and ♦ < 1) taxpayer income declines as employee contributions rise; 
thus taxpayers prefer to reduce employee contributions with partial 
c»piUlization and certain teacher pensions. When there is full 
capitalization (« s i), the change in income is zero and taxpayers are 
indifferent. Taxpayers unambiguously prefer increases in the rate of return 
»f the pension oortfolio (r) as it increases their incomes. However, 
^"payers are indifferent to, or prefer to decrease, pension benefits (b). An 
increase in b reduces taxpayer income from the regulation game, but as b is 
'**ued by teachers it may mean compensating reductions in z, w, or l in the 
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legislative and bargaining games. If the fall in aid or the labor budget Just 
conpensates for the income lost from the increase in b then taxpayers will be 
indifferent to changes in pension benefits; otherwise, a reduction is 
preferred. 

In the legislative game, when taxpayers confront teachers who are certain 
of their pensions (w = 1), taxpayers will prefer lower levels of state pension 
contributions (p) when there is partial capitalization (6 < 1) and will be 
indifferent to levels of pension funding when there is full capitalization. 
This result follows from the definition of y and the fact that with secure 
pensions teachers will not demand compensating changes in wages or employment 
for reductions in p. Current taxpayers also prefer lower levels of statfc aid 
for education (z). From y, increases in z reduce taxpayer income— because of 
the administrative expense of 1 - y-without offering taxpayers any gains in w 
or I in the local bargaining game which they could not have achievM on their 
own without aid.^ ^ 

Finally, in the local bargaining game, taxpayers prefer lower levels of 
wages (w) but may prefer to increase or decrease teacher employment (l). If 
the expected benefits of an additional teacher exceed the expected costs of 
that teacher (at a given wage), then taxpayers will prefer to increase l; if 
expected benefits fall short of expected costs then taxpayers will wish to 
decrease l.^^ However, since teachers always prefer to increase l, the 
relevant range of l for bargaining will be when taxpayers are indifferent to, 
or prefer to reduce l. This is indicated in Table 2 as (s). 

Teacher and taxpayer preferences over key pension variables are also 
defined when there is partial capitalization of underfundings and teachers are 
not certain of receiving benefits; see Table 2 under the columns 0 < u < 1. 
The analysis is identical to that in the case of certain pensions for both 
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taxpayers and teachers for r, b, z, w, and l. Where matters may differ is 

over the pension funding variables: c^, c^, and p. Here teacherr enjoy a 

• direct benefit from any increase in c^, Cg, and p as increased funding lowers 

0 and increases the probability that teachers will receive their uncertain 

pensions. There are costs, however, which the teachers must consider. For 

example, an increase in c^ imposes a possible burden on teachers for c^ 

lowers w. There is therefore a preferred level of c^ beyond which teachers 

1 ^ 

nay not wish to go; beyond this point teachers prefer to reduce Since 
taxpayers (see below) also prefer to increase c^ as long as teachers prefer to 
increase c^, the only relevant range for bargaining is where teachers are 
indifferent to or wish to reduce c^. Table 2 therefore represents teacher 
observed preferences for c^ as (<). Similar arguments apply to teacher 
preferences for increases in Cg and p. Here increases in Cg and p lower 
taxpayer incomes which are likely to make subsequent negotiations over z, w, 
and 1 more difficult. Teachers will prefer increases in Cg and p only to that 
point where the expected gains from reduced underfundings Just equal the 
expected costs in lower wages and employment. But as taxpayers (see below) 
prefer to reduce c^ and p, teachers who view their pensions as insecure will 
always be in that range cf c^ and p where they are indifferent to (=) or 
prefer to increase (>) Cg and p. Thus relevant teacher preferences for Cg a;id 
pare denoted as (>) for v < 1. 

Taxpayers must also balance the gains and costs of pension funding when 
bargaining with teachers who see their pensions as uncertain. In contrast to 
the case or certain teacher pensions, here taxpayers gain with any offer on 
•he part of teachers to contrii;ute to their pensions. Since teachers prefer 
to increase c^ (at least to their point of indifference), taxpayers do not 
^•ave to compensate teachers for the increase. Thus any offered increase in c 
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is a clear benefit to taxpayers. As in the case of certain teacher pensions, 
however, taxpayers continue to prefer to reduce Cg and p. Reductions in Cg 
and p add to taxpayer incomes, though now there are potential costs as 
teachers demand compensating increases in wages for the added pension risk 
they bear. Taxpayers will continue to seek to lower Cg and p as long as the 
direct gains in y dominate any compensation which must be paid to teachers 
through higher wages. When the income gains from the regulation and 
legislative games Just equal the expected income losses from the bargaining 
game, then taxpayers will be indifferent to further reductions. Table ? 
represents taxpayer preferences for Cg and p as (£). 

The last two columns of Table 2 Summarize the preferences of future 
taxpayers for pension allocations made by current taxpayers and teachers. 
Future taxpayers are assumed to prefer all allo^j^tions which minimize their 
tax obligations for past underfundings when there is pension shifting due to 
partial capitalization and to be indifferent to all allocations when there is 
full capitalization. With partial capitalization (the column, 0 < « < 1), 
underfundings are minimized when current teacher and taxpayer contributions 
are maximized (c , c^, p), when the return to the pension portfolio is 
maximized (r), and when pension benefits and its determinants are minimized 
(b, 2, w, and t). 

C. The Structure of Pension Politics 

Having specified coalition preferences over outcomes, the next task is to 
define the structure of the regulation, legislative, and bargaining games. 
1. The Regulation Game ; Tha regulation game controls c^, Cg, r, and b 
involves a conflict between current taxpayers, current teachers, and, 
possibly, future taxpayers. Institutionally, the regulation game is played 
^tween tne governor as an elected representative of current taxpayers, and 
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possibly teachers, and a pension regulation board. Typically, the pension 
board is composed of two groups: appointed members (often bankers or those 
with financial backgrounds) responsible for the "soundness" of the plan and 
members elected from the plan membership. Each coalition— current and future 
taxpayers and teachers— is represented in the regulation game. The relative 
influence of teachers in this game is represented by two variables: the 
percent of the pension board which Is elected itElC) and a (0, 1) dunmy 
•ariable to indicate whether the pension plan is a teacher only (TEACH = 1) or 
a general (TEACH = 0) pension plan. The relative influence of future 
taxpayers comes from appointed members to the board; their Influence will 
therefore be inversely related to the variable %EIC. The influence of current 
taxpayers is measured by the party affiliation of the governor, where 
Republican governors (REP = 1 , If Republican, 0 otherwise) are expected to be 
relatively more supportive of taxpayers' interest over those of the 
teachers. ^5 i also examine the possible influence of an alliance of current 
and future taxpayers against teachers. If a significant portion of current 
taxpayers remain within the state until present teachers retire, then the 
interests of current and future taxpayers may well coincide; see fn. 7 
above. A variable which measures the percent of the state population which 
has not migrated from the state in the past year (STAY) is used to approximate 
the coincidence of current and future taxpayer interests. If STAY is high, 
teachers may be less influential. To test for this possibility, the 
interaction variable STAY • %ZlJC is included along with %EIC, TEACH, and REP 
to specify the relative Influence of each coalition in the regulation game. 

The employee and employer contribution equations have the same basic 
structure: contributions are composed of a legally mandated level of 
contributions and a negotiated level of supplemental contributions. Mandated 

er|c ^'i 



-20- 



contributions equal a state required contribution rate— and Hg, both 
generally set in the original legislation which established the pension plan- 
times the expected wage bill: n^Cl ♦ «)(wi)^-, for employees and 
Hgd ♦ «)(wi)^^ for employers, where w is the expected rate of growth in the 
wage bill from last year's level, (wi)^-,. The mandated rates, n and n , are 
taken as exogenous. Supplemental contributions are made at variable 
supplemental rates, and Og for employees and employers respectively, times 

the expected wage bill; o and o are endogenous. The rates and may 

eg ® g 

depend upon the stock of past underfundings (U^-|), the expected growth in 
wages (1 ♦ «) to measure future liabilities and employee contributions, the 
presence of required social security contributions (SS = 1 it reqplred, 0 if 
not), and the four variables which measure the relative influence of current 
and future taxpayers and teachers in the regulation game. Formally: 

''e ^ ^\ * W * %2^^*"^ * ^3^^ * <JeU^EACH * o^gjELC * (4) 

* o^fSm • %EIS ^ a^^REPld * u,)(wl)^^ , and 

""g ' ^gl".l * * ^ ^g3^^ * ^'gijTEACH * CggXELC (5) 

♦ OggSTAY • %EIC * Og^REPjd ♦ «)(wl)^^ . 

The average rate of return earned on current pension assets (r) is 
specified as the sum of three separate components: the current risk-free rate 
of return (r^., measured by the annual rate of return on U.S. Treasury Bills), 
plus a risk premium equal to the price of risk (measured as the difference 
S^twten a rate of return for a "market" portfolio (r^),^^ and the risk free 

• ""f) times the amount of risk in the state's portfolio (measured by 
'nt state portfolio's investment "beta," B), plus an average return unique to 
«*ch state which measures the state's relative investment performance (r^^. 
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which may be positive or negative). Formally, r s r^. ♦ 6(r^ - r^.) ♦ r^, or 
alternatively: 

(r . r^) 2 r^ * B(r^ - r^) , (6) 

where the coefficients r^ and B are possibly unique to each state 

Total benefits paid to plan members (b) is the sum of retirement (b^) 
plus disability (b^) plus plan withdrawal (b^) benefits. Retirement benefits 
consist Ox the legally required contributions to retirees— denoted b^Q and 
defined as b^^ « ^rO^^^^-T ^^^^^ lagged wage bill (wl)^^ is approximately 
proportional to the retirees' benefit wage base— plus supplemental benefits 
paid to retirees from employee and employer contributions at rate and from 
investment earnings at rate v^. Withdrawal benefits are a fixed, and state- 
specific, obligation imposed by teachers who leave the pension system before 

retirement. Disability benefits are made at a rate e , also against the 

a 

lagged wage bill (wi)^<|, where is specified to depend upon the level of 
economic activity in state (measured by the state unemployment rate, UE),^^ 
the percent of teachers who are male (MALE), the availability of social 
security to plan members (measured by the variable SSs1 if members are in 
social security, and 0 otherwise), the relative power of teachers versus 
current and future taxpayers— as measured by the variables, TEACH, fELC, 
^ELC*STAY, and REP— and employee plus employer contributions and investment 
earnings. Formally, the oenefit structure can be specified as: 

b = * b^ * b^ (7) 

«here, 
and, 
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(b - b^) z b^ ^ {e^^UE ^ e^gMALE * e^jSS * o^^teach ^ e^^tiic (7b) 

e^gWLC . STAY ^ e^^REP . e^a^°e " * «a9(''*.i>Hwi)_, . 

By substituting (7a) and (7b) into (7), the behavioral specification for total 
system benefits (on p. 5 above) can be defined: 

b s bjj ♦ e{c^ * Cg} ♦ v(rA _,) , (7.) 

where bg is basic system benefits paid each year, e (s e ♦ e -(wi) ) is the 

I* ao "* 1 

system-wide rate of spillover from contributions into benefits, and 

^ ^" ^r * ®a9^"*'-l^ system-wide rate of spillover from investment 

earnings into benefits. 

2- The Legislative Game; The results of the regulation game are assumed 
to be known prior to the start of the legislative game; thus c^, Cg, rA_^, and 
b are exogenous when current teachers and taxpayers negotiate over levels of 
state aid for education (z) and state contributions to the pension fund (p). 
Also assumed to be exogenous to legislative negotiations are federal aid to 
state and local governments (2g and 2^,) and state and local spending for 
services other than education (E and S). The legislative game is viewed as a 
two party cooperative game in which teachers and taxpayers negotiate to a 
contract line involving alternative levels of state aid and pension 
contributions. In effect, we are modelling the allocations of a state 
legislature's "education committee," taking as given the level of other state 
expenditures (E) . When teachers and taxpayers preferences differ for both 2 
»«J P (0 $ u < 1), teachers are assumed to want more of both expendl cures. In 
the case where teachers and current taxpayers agree that pension funding 
»hould be minimized (u * 1), the legislative game reduces to negotiations over 
wiy z and again teachers are assumed to wane more 2 than taxpayers. Outcomes 



R7 



-23- 



in the legislative game will be some compromise between that which each party 
would prefer If they could dictate the final allocations— that is, some 
weighted average of their "ideal" or "bliss" points in tne (2, p) bargaining 
space. Specifications for each party's "bliss" points are derived in Appendix 
A. ''9. The position of that compromise Is assumed to depend upon the relative 
bargaining strengths of the two par ties. 20 Formally, 

2 * {1 - «2(Qs)}25(?, Yg, Tg, a, (1 - 6)U) * i«2^Q3)2j(.) , (8) 

and 

P « {1 - i'p(Q3)}p}(?, ^3, Tg, a, (1 - 6)U) * irp(Qg)pj((1 . 6)U) , (9) 

where z*[t , Y^, T^, », (1 - 6)U) and p{(? , Y^, T^, a, (1 - 6)U) are the 

preferred allocations of 2 and p for current taxpayers (their bliss points), 

where 2j(-) and p»[(1 - 6)U] are the teachers' preferred allocations for 2 and 

p, and where ir^CQ^) (i = 2, p), 0 < k^{Q^) s 1, is the relative weighting on 

teacher preferences in the legislative bargaining game as a function of a 

vector Qg representing relative teacher power. Determinants of taxpayer ideal 

points include the tax prices for p and 2 r - 6), \(1 - y))), 

taxpayer's exogenous income to the legislative game given allocations from the 

regulation game (Y^ = {l ♦ \{Z^ ♦ 2^) - \(E * S)} ♦ \{« ♦ 6(1 - ^)}c^ 

♦ X{* ♦ 6(1 - i)}(rA_^) - \{1 - (♦ ♦ 6(1 - Ollc - X6b), taxpayer tastes for 

2 Md p (T3, measured by the percent of taxpayers over 65 (OLD) and the number 

of school age children per family (KIDS)), a proxy variable for the 

probability (a) that current taxpayers will fully pay for teacher pensions 

(measured by the percent of taxpayers who did not leave the state in the 

previous year, STAY), and the uncapitali2ed portion of pension underfundings 

following the regulation game ((1-6)U » (1-6){U |(i-e-*)(c ♦c ) * 

-1 ' e g 

«.)(rA_^) - b)}). Teachers' ideal allocations for 2 and p are given by 



-21- 



their Jevels of satiation in w and t and by that level of p which insures 

pension benefits. Assuming identical teacher preferences, 2»(.) will be 

e 

constant across all teachers and pJC-) will depend only upon each state's 
level of uncapitalized underfundings following the regulation game, 
(i.e., (1 - 6)U). The vector (Q3) of variables to measure the relative 
influence of teachers in legislative bargaining include: the percent of 
teachers in the state covered by collective bargaining agreements (>CB),21 the 
number of teachers per taxpayer (1), the percent of those teachers who belong 
to the two professional organizations (NEA and the AFT), the dues collected by 
the NEA !:5irured in dollars per taxpayer (DUES), whether the NEA has an 
established legislative liaison for lobbying (LIAS = 1 if so, 0 if not), and 
the percent of all (non-education) public employees in the state who belong to 
the ally public union, AFSCME (denoted AFSCME). 

^- The Local Bar^aininB Came; Given the outcomes of the regulation and 
legislative games, current taxpayers and teachers finally negotiate wages and 
employment in the local labor bargaining game. Like the legislative game, the 
local bargaining game is viewed as a cooperative game with a final allocation 
located on the contract line between taxpayer and teacher bliss points, now in 
the w and l bargaining space. Inman (1982) outlines the details of s' -^h a 
bargaining process when pension funding influences negotiations. The formal 
specification of such a game is represented here by: 



(10) 



and 



^ wage w» is the taxpayer's most preferred wage and equals the teacher's 
Alternative wage in private sector (w} = w^^), while i{ is the taxpayer's most 
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pref erred level of teacher employment defined by the cost per teacher at the 

preferred wage inclusive of pension payments (w r x(1 ♦ «a)w ), taxoaver 

pr pr 

income before the local bargain (Y^ = - X{ 1 - « )p - x( 1 - y)z), taxpayer 

tastes for education (measured by KIDS) and the probability (o) that the 

taxpayer will fully pay for teacher pensions (measured by SIAY). The 

teacher's preferred levels of wage and Job security, wj ana ij, respectively, 

depend upon the rate of full-funding needed to cover the "normal costs" of the 

pension (A, alternatively, the rate of private savings needed by the worker to 

match the promised public pension), the likelihood that the promised pension 

will be paid (w, measured here by the uncapitalized sha^e of underfundings 

after the regulation and legislative games, (1 - «)0, where 0 = U - p) and by 

the teachers' own contributions to pensions (Cp/l). Finally, the relative 

influence of teachers in contract negotiations is measured by n (Q ), 

X c 

(i s w or 1), 0 s irj(Qg) s 1, where ^^(Q^) is specified as a function of the 
percent of teachers covered by collective bargaining (JCB). The formal 
derivation of taxpayer and teacher ideal points is given in Appendix A. 

Equations (1) through (11) above fully specify a dynamic political 
econojy model of teacher pension funding. Equations (1) - (3) are the key 
funding identities which de.lne the level of underfunding in each period; 
equations (4) - (ii) are the behavioral equations of the model which specify 
the determinants of each fiscal variable used in the funding identities. 
Together these equations allow us to predict the future trends in the funding 
status of teacher pensions and, to the extent underfundings appear excessive, 
to evaluate alternative federal policies to encourage a sounder state and 
local pension policy. 
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IV. The Funding of Teacher Pensions 

The pension model specified in equations (1).(11) is estimated as three 
connected subsystems of equations for a sample of the H8 mainland states for 
the ten year period, 1971-1980. Equation (1) is a reduced form specification 
for the stock of pension underfundings and is estimated separately for each 
state. Equations (2)-(7) specify the regulation game and the administrative 
decision to contribute to the pension funding; these six equations are 
estimated as a system allowing for cross-equation correlations of the 
equation-specific error terms. Equations (8)-(11) specify the state 
legislative game and the local bargaining game and these four equations are 
estimated as a third subsystem, again allowing from cross-equation 
correlations of equation-specific error terms. All fiscal and income 
variables are measured in 1967 dollars and are deflated by the number of 
taxpayers, defined here as the state's population minus the number of public 
school teachers. Finally, for the estimated specification of each equation, 
error terms are assumed t( e additive, normally distributed, and uncorrected 
through time and across states. Results are summarized in equation (1) and 
Tables 3 to 5 below. 
A. Pension Accounting 

Equation (1) is the reducec* form specification for a state's level of 
unfunded pension liabilities. The equation has been estimated state by state 
to allow for across state variation in the key pension plan parameters which 
relate current wages to current levels of underfunding. Data for plan 
underfundings are from Inraan (1986) and are based upon the original actuarial 
estimates in Arnold (1982). A pooled, across state and time, estimation of 
(1) suomarizes the basic underfunding relationship for the sample as a whole: 

U * 5.17l(wl) - A, r2 = .78 
(.127) 
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n» .«u.rui constant. h« .„ ^ 

i.pl,ln, th. .,.r.g. pl.n., lu.iUtl« „U1 be .ppro,l«teIy flvi ti™. 

th. current „.ge bill. There 1, great variation In . aero., state, 

value, a, hlgb a, ,0 (Idaho and Maine, or a, low a, z <Mlnne„ta and 
Hl,«uri,. variation In . i, aue to difference. In benefit replace^nt rate,, 
r.tlre«nt age,, and. .cat Lportantly. COL. protection («e In^n (,,86), 
Of central intereat here, however, are the determinant, of u, given » 
The ,toc. Of underfundlng in a given ,tate, U. Increase, a, w and . increaae 
»d i, reduced a, a„et, <», acc^ulate. .„et, grow a, net contribution, (n, 
to the pen,lon ,„te. Increase. These ke, varlables-w. t, and n-are set 
within the regulation, leglalatlve, and local bargaining ga.e, ,.^rl.ed 
below. 

B. The Regulation Game 

Tabl. 3 ,u»arlae, the atructure of the pen,lon regulation game. 
Equation, <a,.<Tb, were eatl^ted as a syste. of Interdependent equation, 
allowing for pc„lble correlation of the error ter., acres t,e six behavioral 
equation, of the regulator, ^del. Becauae of t.i, possible error ter, 

interdependence, the variables (p - b,, (c . c ) .nn , . 

lOj . Cjj, and (r»_,, in equation (3, 

are treated as endogenous; estimion was b, three ,tage lea,t „uares 
(3SLS,. Th. results strongly ,ugge,t a pension system susceptible to fiscal 
-nlpulatlon, particularly in contribution, benefit, and aavlng, behavior 

Equation <3, deacrlbe, the net savings .=.^.,ior of the pension ,y,te« a, 
. "hole, given outlay, from the system because of current benefit payment, <b, 
contribution, to the ,y,tem from th, ,tate legislature <p,, from employees 
<c.). from local government, (c,,, and from the Inveetment return, on prior 
"«ts (r..,,. Equation i, the econometric specification of equation (3, 



Dependent Variables 



Independent Variables** 



(3) 




n 


.928(p - b) ♦ .679(c ♦ c„) ♦ .Oi|i|(rA J 
(.122)« (.100)«® ^ (.120) 






Ce 


{n! ♦ .lien ♦ .00002 U , - .366(1 ♦ u) - .005SS - .073TE..-.I 
® (.112)« (.00002) (.11i|)« (.005) (.00i|)« 

♦ .15851ELC - .171!:ELC-5TAY - .021REP}( 1 ♦ w) (wl) , 
(.181) (.201> (.006)« 


(5) 






{Sf ♦ .828 ♦ .00002U 1 - .7211(1 * u) - .031SS - .057TEACH 
^ (.1ll3)« (.00002)'' (.1II5)» (.006)« (.006)« 

- .533*ELC ♦ .52651ELC-STAY - .028REP}(1 ♦ u)(wl) | 
(.231)« (.256)« (.007)* 


(6) 


(r 


-Pf) 


?! ♦ .039 (r - rj 
^ (.006)«'" ^ 


(7a) 






eo(wO_i ♦ .271 (c- ♦ c_) ♦ .195(rA_J 
" ^ (.Oil9)« ® ^ (.026)« ' 


(7b) 


(b 




= b^ ♦ { .016UE - .OHilMALE - .007SS - .003TEACH - .629tELC 
" (.075) (.155) (.067) (.009) (1.319) 

♦ .665*ELC.STAY - .019REP ♦ .0018 (c_ ♦ c_) ♦ .0015(rA j}(wl) , 
(}.m) (.009)« (.0008)«^ ^ (. 005)« 



•All coefricleiits marked by an (») exceed their standard errors (reported within parentheses) by at 
least 1.65. 



••All coefficients denoted by ("s) are estimated unique to each state; full results are available from 
the author upon request. 
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noel,^ that t.t,. .(c. . c^, . ^„ ooefflelent, on (c . c , 

.nd ™ (r..,, ... ..ti^t.. Of „ . „ . 

cf th. p.r.«t.r, . „d „ .„ Obtained th. benefit .,uation, (7., and 
(7b) below., were e,uation (3, .„ tdentlt,-that 1,. „ere the pension 

rnuUtcr, ju,t to p.,, dollar. Into and out of th. ,„t.„-aii .stilted 
co.fflol.nt, m .guatlon (3, would b. ihl, 1, i„ th. for ,tat. 
contribution, l.„ total b«„flt, paid, (p . 

.l^nlflcantl, dlff.r.nt fro. Th, co,fflcl.nt, on e^io,., .„d e^^,,., 
contribution, and on lnt,r.,t earnlnM, however, are both ,lgnlfleantl, le„ 

'■ °" <=. ♦ =g) '» .679 (th. t ,tatl,tlo Of 

3.J. . (,.0 - .679,/.,00 reject, th. null hypoth.,1, that th. coeffiolent 
«^«I3 -.0, and l,pn., that ,.32, of .,.r, contrlbut.d dollar l.a>c, fro. th. 
i«»lon account. Into th. g.n.ral ,tat. budg.t-that 1,, . = .32,. ^h. 

coefficient on (rA .) is onlv OUii ra«in . 

.1/ xa oniy .^J^^ (again, the t statistic of 7 97 - 

(1.0 - .mu..20 r.J.ct, th. null hypoth.,1, that th. co.fflcl.nt .",ual, , 0, 

"d .ugg.,t, that on av.rag. of .v.r, dollar of lnt.r.,t .arnlng, ,plll, 

~t Of th. p.n,lon budg.t and Into th. g.n.ral budg.t-that 1,. » . 555 

Th.» r.l.a,.d p.n,lon dollar, ar. th.n allocat.d within th. g.n.ral ,tat. 

^.t to on. or .or. of four alt.rnatlv.,.. „ ,tat. go,.rn..nt funding of 

P«»ion, (p, wh.r. now th. l.gi,iatur. can ta.. th. cr.dlt,. or 2, ,tat..to. 

local achool aid. or 3, oth.r ,tat. .,p.ndltur.,, or U, g.n.ral ,tat. tax 

«U.f. E,ti„tlon Of th. Lguiatlv. .od.l ,how, u, wh.r. th. dollar, go 

1.V.1, of local taxpayar (c., and t.ach.r (c^, contribution, ar. al,o 
•P«. to political «nlpulatlon. £,ti.at.d .guatlon, (^,.and (i, ,peclf, 
."n.«trlcally the two contribution e,uatlon, and (5,. The fixed. 1^ 
aSSS of contribution- J' and -ar. unl,u. to «ch ,tat. and datu.. ^own 
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fro« state laws.22 The estin>ated coefficients define the supplemental r.t.. 
of contributions for teachers (eq. (5)) and taxpayers (eq. (5)). 

The results are most consistent with a specification in which teachers 
assume they will receive their pension (y = 1). Thus supplemental 
contributions are minimized (see Table 2; columns, u = 1). First, while past 
underfundings (U.^) do show a positive effect on the rate of supplemental 
contributions, the effects are neither statistically nor quantitatively 
Significant. A doubling of the level of lagged underfundings per taxpayer 
(from a mean of $246/taxpayer to $4 92/ taxpayer) will increase each 
supplemental rate of contribution by only .005. or about 10% from their 
respective means {= .05 for employee contributions and .04 for employer 
contributions). Second, teacher-only pension plans, in contrast to those 
plans Where teachers are part of a general public employee system, show 
Significantly lower supplemental rates of contributions. For this sample, 
teacher-only plans have supplemental rates of contributions which average 'only 
.012 of wages for employers and .023 of wages for employees, in contrast to 
supplemental contribution rates for general plans which average .073 for 
«¥^loyers and .099 for employees. Third, as teachers gain more political 
control over pension board policies through increased elected representation 
(KLC). teachers' own pension contributions remain largely unchanged but 
taxpayer contributions are significantly reduced. The variable JELC is 
statistically and quantitatively insignificant in the c, equation but it has 
an important negative effect on c^: ac^/ajELC = -.533 . .526»STAy = ..065. 
for STAY equal to its mean of .89. Increasing elected representation fromO 
to 50X Will reduce the mean rate of supplemental contributions from taxpayers 
from .04 to .008. These strong results for the effects of the variables TEACH 
•»d teLC on supplem«ntal contributions ar.- only consistent with the 
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p.nsio„,, „. Ta.:. ool„ „ . , „. „ , , ^3 ^^^^^ ^ 

.trcn, .p.y-„-,ou-,o. .u, i„ ,„ppi».„., eontn.ution.. ,„ e.o,. ,ut„ 
With rat., or i„ „ae... a„pp,„.„,, „„,,,,„^^„„^ 

t..ch.r, and Uxp,y„, „. ,igM««„„, ^^^^ 
.r«,.H. TH. ..p.ota»o„ Xa ..at cont.Uuticna r™ ..tu„ taaC. „ag„ „ul 
h.lP ^n. p.„alc„ o.n,atio„a i„eu..a today, thu, cu..„t cont.Uution, r.o. 
w.., can „due.. nc^, p,„,,,,„ ^ ^^^^^^^^ 

.fr.=t on both rata, of contribution and <as «ith «LC, 1, panioula.ly 
^isnincant for th. auppl.«„tal „t, of «pioy.. contri^tion,. Sine. th. 

Of .funded uahiiitiaa i, inoludad in th. „ti.t« „uatio„. th. 
n^tiv. .ffaot Of tn. ,.pa„t. aociai ,.ou.it, vaMahi. do., not „p„„„. 
. innu„o. Of pian i.,.„,„. ^^^^^^ ^^^^^^ ^ ^^^^ 

off«t and ,u,,.,t, that «... th. r.d.ral ,ov..„,.„t to i^o,. an additional 
U. on «plo,... and .^loy.r, to K.ip fu„d ,tat, 0. iooal p.n,ion,. 0™ 

2^Uoa„ ,o,.„o., nav. io«. „t., of »pioy„ and ™pioy.. contribution, 
to p.n,ion funding. „fi.eting a d.air. to k,.p e„rr.„t tax,, low 

in =ont.a,t to ,avin„ and contribution babavior. inv.,t..„t perfor^nc. 
»««"» largely immune to politics Eatimaf. < 

Estimates in equation (6) of the rate of 
return equation provide a aeasure of the fa . 

. ^ °^ ""^^ teachers' pension funds' systematic 

rr " ' — .. 

. W^,n int.rpr.t.d a, a ,.a,ur. of portfolio ri,.. tb. co,ffici.nt . on tb. 

variable {r„ - r^) will be 0 when the pension's oortfolio 

^ ' portfolio is uncorrelated with 

^ «r..t portfolio <.„.ntially. ri,.-fr.., and will .,ual , „b.n tb, 
^tfolio i, p.rf,ctly corr.lat.d „itb tb. «r..t portfolio. Our r.ault, 
• .039) ,ugg.,t tbat atat. p.n,ion inv„t.«,t portfolio, in tb, ^TC, „.r. 
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largely risk free. 2'* The state specific constant terms (r^) show the 

a 

portfolios in Arkansas, Delaware, Florida, Indiana, Nebraska, Nevada, New 
Mexico, and South Dakota to be better than average performers, generally IX 
per annum, while the portfolios in Kansas, Maryland, and Utah are revealed to 
be poorer than average performers, also by about IJ per annum. Efforts to 
attribute these performance differences to systematic differences in the 
governing structure of pension plans were generplly inconclusive; politics 
does not seem to influence investment policy. 25 such results are not 
surprising, however, given the fact that all parties in the model have an 
interest in maximizing current period returns. 

The estim/ited benefit structure in equations (7a) and (7b) also reveals a 
flexible pattern of allocations, generally aimed at increasing payments to 
current period teachers and taxpayers. The retirement benefit equation, 
(7a), shows that $.271 of every dollar of employee-employer contributions 
(Cg ♦ Cg) and $.195 of every dollar of investment earnings (rA.,) are 
allocated to current retirees. Further, payments to disabled teachers are 
also increased as contributions and investment earnings are increased; see 
equation (7b). Evaluated at the mean level of the lagged wage bill per 
Uxpayer (. $71), a dollar of increased contributions adds approximately $.13 
to disability payments (= .0018 « $71) while a dollar of increased investment 
earnings adds $.11 (= .0015 x $71) to disability payments. Together, one 
dollar of (c^ . Cg) adds $.i|0 (.- $.27 * $.13) to total benefits paid while one 
dollar of investment earnings adds $.30 (« $.195 * $.11). These marginal 
effects are estimates of the spill-out parameters from contributions and 
investment earnings into current benefits: e s .HO and u s .30. 

By themselves, these marginal effects may not seem too troubling, for it 
•PPears that about $.60 to $.70 of every contributed or investment dollar 
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remalns as a net contribution for future investment. Unfortunately, this is 
not the case, as our estimates of the net contribution equation (3) have 
shown. Those new pension dollars 'which are not allocated to current benefits 
are largely syphoned off for expenditure by the general state budget! From 
(3) we estimated that $.32 (= of every contributed dollar and $.96 (s n.) of 
every dollar of investment earnings are transferred to the general budget for 
allocation to state education aid, to other state expenditures, or to tax 
relief. In summary, only $.28 (= 1 - e - ♦ = 1 - .40 - .32) of each dollar of 
employer plus employee contributions is actually allocated to future asset 
growth. And even then, these remaining pennies are not allowed to accumulate, 
for all of interest earnings are re-allocated to current benefits (u = $,30) 
or to the general state budget (♦ = $.96).^^ 

The overall impression from these results is one of a pension regulation 
system run largely for the benefit of current teachers, retirees, and 
Uxpayers despite nominal state requirements to fully fund state pensions. 
While portfolio decisions seem immune to overt political manipulation— except 
to adopt a safe, risk-free investment strategy— benefit payments and net 
contributions seem strongly biased towards serving current retirees, current 
teachers, and current taxpayers. Future taxpayers and/or future retirees are 
the potential losers, but teachers, at least, behave as if they will get their 
pensions (us 1). There appears to be an implicit, yet clear, pay-as-you-go 
bias to the present regulation of teacher pensions. 
C. The Legislative Game 

The regulatory bias towards serving current residents will not be 
troubling if the legislative and bargaining processes show restraint by 
funding pensions (via p) and by controlling wage (w) and employment (i) 
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.r.«H. „o„.,„. ^^^^^^^ ^^^^^^^^ ^^^^^^^^^ 

»v. .noctlon, to favor tH. current perio.-, r«l,.„t. .„a t.,c..rs 

labl. 4 th. .,tl„t.. Of th. .ft. 

E.ti«tio„ wa, by 3SLS With th. p«„u„ fu„.i„, ,p, 

^u.tu„, „ p..t Of a „„,r., ,„t„ Of Stat. a an. „ .„a :ooa: ,.,s 

"d „, ...oational fi„a„„. Th. ,p.eifle.tio„ aUow, fo. th. po„ui. 
=orr.Iation of .rror, acroa, th. four .,uationa du. to oo»o„ o.ttt.a 
factor,. Th. ^^^^^^^^^ ^^^^^^^^^ 

orU... ,p.o.f.o.t.o„. Of th. p an. . .,uat.o„.. Taxpay.r, .xo..„ou, .00.. 

to the state legislative sam^ v w , 

B lacive game, y^, is broken down into its four main 

components: private before-state-tax income (I . i . xs Xc ) 

, , , . ' s ^ - ), exogenous 

fiscal income fpY s il7 ^ 7 !/ - * 

^ » ♦ ♦ Cg) * ♦(r*.,;.; ). th. capluu«d fIo» 

or contributions to fiscal waalth fru - «i(n Iw 

- bj). and Stat. non-.ducation .xp.„ditur.s (E). Th. .ff.cts of ..ch 
-POn.nt .sti»t.d ..paratai,. Th. advanta,. of this procadur. is that 
.llows us to focus «r. dir.ctly on th. .ff.cts of possihi. poUc, 

variables which work through Y . 

s 

T*. r.sult. Of Tabl. , r.fl.ct two co^r«is.s n.c.ssit.t.d b, th. 
-imcuity Of .stilting .,s. 8 and , as originally sp.cifi.d. P.rst, th. 
«»r Of .co„o.ic and poiiticai .ariabi.s of int.r.st r.,uir.s , .sti^tion 
« «t.„siv. „u„h.r Of i„t.r.ction .ff.cts. TH. fuii „d.i „as .sti.t.d. 
th. corr.iation a»„, th. i„t.ractio„s pr.ciud.d any fi™ „„eiusions 
b.ir.g drawn about th. .ff.cts of indivi.^i variabi.s. Th. ^d.i was 
Wor. r...sti.t.d With Stat, spscific constant t.r. and a t.. tr.nd as 
^o.i.s for aii poiiticai-aconoaic intaractions. thar.by aiiowin, a ciaarar 
~ Of th. .ir.ct .ff.cts on p .„d . of th. .concic and political variahi.s 
'"t.r.st. s.cond. efforts to .sti«t. th. rat. of capitalization 
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l..pUelt in ,ut. .„a loci .auction budgeting provM Inconoluslv. , 
«xl«™ likelihood „arch ov.r alt.rn.tlv. v.lu., of . b.tw..n 0 (no 
«plt.ll«tlon, .nd 1 (^ull cplt,ll«tlon) r.v..l.d , p„f.rr.d v.lu. of 
• . 0 but mth . standard .rror whloh Includ., . . ,.o „.ii „itbl„ it, ,o, 
.onfld.nc. lnt.r™i.« ,,,,, , ^^^^^^ ^^^^^^ 

specifications 6 * 0 and 6 s i.o. 

Stat. P.n..on Funding : Th. .,. rag. i.v.l of , tat. contribution, to 
t.a=h.r p.n,lon, for th. d.o.de ,r,7,-8o wa, »6.75 p.r taxpay.r (,t.ndard 
deviation . »,.„, „„ ^^^^^^^^^ 

spending on p 1, th. outco« of conflicting d»ogr.phic. polltlcl, and 
.concic tr.nd,, th. .o,t Important of which appaar to b. d.^graphic and 
political. Ih. d.„ographlc varlabl., cr.at., or r.lax, ,hort.t.r„ fl,cal 
pr.Mur., to «hlch th. polltlcl ,y,t«. r.,pond,. 

Th. d^graphlc varlabl.,-KiBs, STAY, and OLD-hav. a particularly 
l^rtant .ff.ct on th. d.cl,lon to fund t.ach.r p.n,lon,. Stat., with a 
Mgh.r rat. of r.,ld.nt tumov.r ,low.r ST«, ^k. algnlflcantly low.r p.r,lon 
«ntrlbutlon,. For .,a.pl.. th. high turnov.r ,tat., „h.r. Sl.r .,uaU 80 
m Of th. r.,ld.nt, »v. in a glv.n y.ar) will ,p.„d ,6.70 (S o) to «.«0 
(. = ..0) l.„ p.r y.ar than th. av.rag. ,tat. wh.r. Sm .qual, .89 (10, of 
tte r„ld.nt, ^v.,. swing, in th. nu.b.r of ,chool-ag. chlldr.n p.r family 
(K.OS, al,o ha, a ,lgnlflcant .ff.ct on th. l.v.l of funding. Stat., with a 
Urg. nu^r of chlldr.n p.r f„i- ,p.nd l.„ on p.n,lon, (but „or. on ,tat. 

f=r_.ductlon. ,« b.low,. Th. low KIPS ,tat. (KIDS . ,.0, ,p.nd fro. 
♦'•W (. . I.O) to »2.,0 (. . 0, .or. on p.n,lon, than do., th. „an KIDS 
««t. (KIDS . ,.2) Which in turn ,p.nd fro. $3.88 (5 . ,.o) to «i..80 
<• . 0) „r. than th. hlgh.,t KIPS ,tat. (KIDS . ,.6). Th.,. ar. ,ignlflcant 
•«n„ m funding for our ,a„pl. ,t.t.,. I.portantly, th. d.clln. in chlldr.n 



S2 



P.^ f»U, 0... t.. us. two ..c,.., 

WKU. tH. Historic i.p„na„c. or tH.,. a.«,„p,,, ^^^^ 

I r;r'" '° " - - ^3 „. e.„„o. 

22;-- .0. , ,o..o„ . .0..., 

Win tH«,. tH. ou„.„ pontio.1 ,„u,«.t,t.. runatng oH.n.„,., 
, ^_ ^^^^ ^^^^^^^^^^^^ 

r - - p„ e„pa,„ ^ p._, 

y =0,.... ooU.ot.. ,„3, ^^^^^^^^ J 

p. I„or.a..„, th. p.„,„t of t«ch.„ eo.„,a coU.cti,. 
l»r,al„i„B b, «7J (fro» the =,ean level of 53 to full „„ 
fun«„, b, t 74 - '° reduce. 

Of te^l " • °' » "-.r 

P.. t.,p.,e. ,0. „iii ^^^^^ 

•'•0)-moM,.,5<..0)f.. 

- — coalition <_„a p.ofe3,lo„.l association .e. 
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b« . posltlv. .ff.ct on funalng. .dding about ».85 to th. ..an 
«»d,n. Of ».75. »d. int.r«tlngly. ,o too do., th. „t.nt to which other 
public «p:o,.., .„ unlonued. .FSCME lncr.„., p, though th. .l„tiolty of 
.Ut. t^,„, „uh r«p.ct to .FSCME covrag. 1. only .07. It do., not appear 
fro. th... r..ult. that th. t.,oh.r coalition 1, ,„e.r„t.d In. „or 

.llccat., .ach political capital to. lncr.a,«. ,^„dlng for th.lr p.n,lon.. 

Nor win futur. ., ,no.lc growth do «,ch to ,tl.ulat. ,tat. p.nslon 
contribution,. Funding 1, not ,lgnlfl=antly aff.ct.d by th. l.,.i of ,tat. 
prlvat. inco« (I,. Factor, which low.r th. tax prlc. (», of ,tat. 
.:^dltur., such a, ..tchlng aid or r.d.ral tax daductlblUty will ,i.iiarl, 
have no important effect on p. 29 

Flacal lnco« (FY,), d.fln.d a, th. .f 

• ^'h * fc') t"« n.t flow fro. th. p.n,lon account. Into th. gan.ral 
'^..t (FF, = .<c. . 0^, . ^, . ^ ln,lgnlflcantf.gatlv. 

•ffct on p. It 1, „r. ln,tructl,.. how.v.r. to dl,aggr.gat. fl.,cal Incc 
into It, two co.pon.nt,. FZ, and FP,. and .x,.ln. th.lr ,.parat. .ff.ct, on 
P. (Ih. r.,uu, r.port.d In Tabl. « ar. fro. a r.gr.„lon with FY, o.ltt«> 
F2, and FP, lnclud.d along with all othor varlabl.,, .,tl„tlon wa, by 
a, b.for.. ^ly th. FZ, and FP, co.fflcl.nt, fro. th.-, r.gr.„lon, ar. 
"PortM h.r.; th. oth.r co.fflcl.nt, changed only .arglnally.) FZ l, 
f.^.ral to ,tat. aid and It continue to h.,. a «aU „.gatl,. (y.t' 
■"l^lflcant) .ff.ct.. lncr.a,.d g.n.r.l aid will do Uttl. to ,ti™ia^. 
P«»ion funding. FP, P,.y, ,h. rol. of p.n,lon.,p.clfic grant,-ln-ald and In 
2 -« al»,t no „.t .ff.ct on th. l.„i of p.n,lon funding. I„.an 

t obt.ln.d a ,i.ii.r r.rult In hi. ,tudy of local ,ov.rn.«,t p«„lon 
«««'n8. Iog.th.r, th.,. r.,ult, l.pi, that «,y f«„r.i ball-out ,trat.gy 
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«hi.h p«„l„„ .1, to th. g«,.r,l bud,.t will probably prov. l„.ff«tlv. 

without cr.ful «,„ltorin, of 5tat. contributions („, s«tlon V). 
_ P.rh.p, «,t ll.port«tl,. p«t l.,.l of p.„,io„ und.rft,ndlngs (G. „b.n 
. . 0) h... no ,lg„ifict .ff«t on th. c„.r«,t decision to oontrlbut. to th. 
P«..lon .ccount,. «„n . = 0 t..ch.r, «, w.u lobby for Increased landing „ 
th. stock Of unft,nd«. liabilities (G) Increase,, though perhaps less so when 
P«.,lon, are judicially guaranteed (CR = „. n,ere Is no evidence her. that 
they do; doubling undertodlngs from the nan of »2«6/taxpay.r to 
«92/t.^yer adds on ».74 to p when pensions are not guaranteed and only ».50 
-hen they are. «galn teachers see. confident that they will recl.e their 
-ftiture, though currently underfunded, pensions. 

Finally, If w. adopt the alternative specification and as,ume full 
cspltallzatlon (i . ,.o). underft^dlngs are no longer relevant for teachers, 
but the annual net flow of contributions to the stock of fiscal wealth, 
-.•ured by FH,. will be Is^rtant to taxpayers. The results here show that 
«.y increases In net wealth will be offset by a reduction m state funding at 
. rat. Of ».57 on th. dollar. This rsductlon In p will then b. allocated to 
other state .:,penditur.s or tax ...lief. .gain, fiscal allocations within the 
pension budg.t favor currant r.sid.nt3. 

Th. general Impression left by these results is of a funding strategy 
driven largely by Uxpayer preferences to cutback contributions as other 
""-.eury d««nds Increase (ICIDS) and as the opportunity to escape the 
»n.«,uenc.s of underft»dlng grow (STAI and OLD). Teachers, on th. oth.r 

.M, confld^t Of their pensions, even If . . o. Rather than lobby for 
••er«.«l pension funding, they cnoose to allocate their political Influence 

other ends. Their favoured alternative, it appears, is state-to-locai 
•*»c»tion lid. 
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J. SUU Eduction ot ,t>^, 

public auction „„ our ^no,. ,,7,-80. i, tj,.„ p„ 

.ppro.,„t.I, »3,0 per public ,cb«ol cbUd («„ur.a 1„ „o7 doll.„,. Uv.ls 
Of .upport r„g. r™ . i„„ »,5/t..p,„r to . high of »,Wtaxp.y.r 
T«p.y.r p„f„»«,, th. „l.tl« h.r..l„i„g po,uion of t«ch,.-,. ^ 
..o„..lc rcourc, „ch h„ „ i„„,„., ^^^^^^^ ^^^^^^ 

"hlC sets sute-to-local Muction .id. 

Ih. lnco«s „d p«f.r.„ce. of the t«pay.r coalition affect the 
allocation to ,t.t. education aid ™ch one would expect. Higher realdent 
prl«te lnco« increaae, ,.02 of each dollar of private Incce ia allocated 
to .ch«l aid and the lulled inco« elasticity for the average state 1, 
.87. The tax price (x) haa the expected negative effect and an average ta, 
price .laatlclty of ..35. though the coefflcl«,t „tli.ate, are not ,uite 
statistically significant (also see fn. « above,, states with „re school- 
X. Children per family (KIDS, and less population turnover (STAV, spend 
significantly «r, on school aid, states with „r. elderly (OLD, spend le,s. 

Teachers will always prefer to increase state aid. The result, here 
"Tongly support the hypothesis that increased political activity by teachers 

been effective to this end. Increased coverage of teachers through 
-llectlve bargaining (KB,. «re teachers per taxpayers (.,. ^re 
P~f..sional due, per taxpayer (DOES,, and the use of legislative lobbying via 
^Ulson (U«, have all increased sute school aid. Interestingly, so does 

• -Pioyc. union coalition to Increase 

*U-s generally to the local public sector. Here dollars to local schools 
"Ul «an less local tax pressure, and therefore dollars for other local 
public service.' 
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*««.r. th. n«, Of curr.nt fl,o,I „„„rc, th, ta, i 

P«l«v, .ff«. on .CHOOX .... , ^ ^^^^^^ 

♦.63 leaking out into general tax rmMmr , - 

general tax relief vsee also Craig and Inman, 1982). 

The estimated effect of FY houav.r <- 

^^3, however, is an average of the quite different 

•ffcts Of its two components. FZ, and FP,. a dollar of federal to state aid 
R3. increases z by I.50; a major fraction of FZ, is federal to state 
education aid. A dollar of spillover "aid- from the pension budget. FP . Has 
no Significant effect on z. however. Spillover «aid« from the regulatory 

pension budget is allocated entirely to other state «vn«nHi. 

J w otner state expenditures or to general 

tax relief. 

Th. final fuci of l„t.r.,t In th. . „u,ti«, non-,.„eatio„ 

.Ut. „pen.Uu.., XH. Of ^^^^ 

. Of constrain.. ^rg.ining ^t«.n t.„^r, „a 

of ,p.n.in. on oth.r ,t.t. Institution.!:,, on. .ight l«.i„. 

P »d , b.lng ,.t „ithln th. Muo.tlon ,ubco-itt« of th, ,ut. 
U,i,I.tur.. ro™.u,. th. hu...t ».r... fr„ . co>^ot ^t«.n thi, 
«-ltt.. .n. .li oth.r ^a..t oo-itt....30 ^. ^^^^^^ ^ 

« (P ♦ .,0.1 to -.37 ,. -.38, . .on or -.37, . .0,2, i^u.. , ,ow„„„, 
"oping .r..otion ourv.- of th. ..action .„...t to i„er.„. oth.r .t.t. 
•«-lng. ^ , „ ,„o„.„, ^ „^ , ^3 ^^^^ ^ ^^^^^^ 

i. fin«,.., . o„t^., ,n ..uo.tion .p«„,„,. 0, ^ 

2«^1 " •'P"". P«t«t«. fro. th. ,„in.. Of 

wtune in the Grosspolitik.31 
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D. The Local Bargaining Gaffle 

Tables 5a and 5b suianarize estimates of the bargaining game between 
teachers ara local taxpayers over the levels of wages (w) and employment (i), 
given state pension regulations and legislative allocations. Wajes are 
defined as the real wage (1967 dollars) per teacher while employment is 
.specified as teachers per (1000) taxpayers. The w and 1 equations were 
estimated by 3SLS as part of a state and local fiscal system including the p 
and 2 equations from the state model; this specification allows for the 
influence of common omitted variables through error terms which may be 
correlated across the four equations. A, „ith the state legislative model, 
results for both the no capitalization (6 , o) a.nd full capitalization 
a = 1) specifications are presented. And again, local resident 
income (Y^) is decomposed into its four separate components, s. Ified here 
as: private-before-local-tax income (I^ . i . xt^ . xc^), exogenous fiscal 
income to the local community (FY^ . xZ^ . xyz), the capitalized flow of 
contributions to fiscal wealth (FW^ , fw^ . ^xp), and local education 
expenditures other than for teacher salaries (S). The separate influence of 
each component is estimated. 

^- Teacher WaRes ; The wage equation is specified as a weighted average 
ot the teachers' preferred wage (wj) and the preferred wage of local 
taxpayers w« . w^^, „here Wp^ is defined as the state's average private sector 
«Me earned in reUil and wholesale trade and selective services. The 
tetchers' preferred wage (wJ) is that wage which achieves some (utility. 
•PWified) satiation level of compensation given teachers' expected levels of 
P«>.ion benefit, and own pension contributions. 32 Expected pension benefits 
«m depend upon the present value of pension compensation per dollar of wages 
a.so caned the pension's normal cost), the level of uncapiuiized 
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Table 5a: Local Bargaining Cane-Wages per Teacher 




-ithin^'JaS^SiJi^^^ r^:^ '"-^ '^^^^ standard errors (reported 
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«PiUl) ud s . KB. Th. oSwLnt t.Ji^Li^'*"**""" •«P«'"tuPM, non- 
S S . KB art p«Y,r .unmewt. •»« •imificwt, 



undTfundln., after th, regulation „d l..i,,atl.. („ . ^ 
pr.«nc., ,r not. of p.„,io„ (OB . if .„ lHi,l.tl,.iy 

.r JudlolUly ^r^t^, o .thorwl,.,. Each toachor-, own oontrlbutlon, to 
P«»lon: d.fl„«, „ ,0^,.,. ^ p^,,^^^ ^^^^^^ ^ 

mcrwae « th. ..p.ot«l i,„i of -p««io„ wits d.oll„„.-or aa th. 
aotuarlal rat. . d.cll„„, „ „ . .,o „ „ ^ ^ ^^^^^ ^ ^ ^^^^^ 

of cm contribution, (c,/.) incr««=. ifc. „i.tl« bargaining atr^gth of 
t«ch.ra in th. local n.gotlatlon,-.ap.olfl«, to d.p,nd on th. parent of 
t.aoh.r, oo,.r.d b, ooll.ctl„ bargaining, ,CB-^,fi„„ ho» far t.aoh,r, can 

th, ta.pay,r, fro. th.ir pr.f.rr«. „• to th. t«oh.ra. pr,f,rr«. Th. 
M»»r la KB, th. hlgh.r will b. avarag. t«ch.r wag. in th. atat.. this 

specification, %CB interacts with w» - u anri . 

"t "pr determinants of w». 

Ihe r.ault, ««, an Important rol. for t.ach.r colLctl,. bargaining 
"Ithln local labor nagotlatlona. For a aUt. with ■»»„ ,alu., of th. 
lnd.p«.d«,t varlablaa and wh.r. . = o, tMch.r wag., will .,ual ».359 par 
t»oh.r („67 dollar,) if KB . 0 «,d rla. to «98<. p.r t.ach.r If KB -. 
t.O. For th. avrag, auta, but If . = ,, t«,oh.r wagaa will .,ual $5543 
.I«»ut colLctl,. bargaining >^ rla. to »6253 with fun oo,.rag.. Ih, „v. 
to ft.ll oolLotlv. bargaining for all t.ac^,r, m a atat. add, from Ut U 
0) to 13» (. . 1) to r«il wag., «m«i bj, faohara. Ouantltallv.ly and 
•Utlatlcally, th. »at l«port«,t Influonc. of unlonlaatlon ha, b,.n In 
•U«lng taachar w^., to l».p pao. with th. upward tr.nd m r«l prLat. 
"•tor wag.,; without coll«tl« bargaining t.ach.r wag., would ha„ rl,«, at 
-»ut ,/3 th. rat. Of incr«,. m th. aitamatl,. pri«t. a«tor wag.. 
1...1. ,M. largaly i«„. to th. »inga In th. p«„ion ayat», 
>»-»r. th. ,ff.cu Of IncraM,, m th. prelaw rat. of b.n.flt, a, a 
"«tl«, Of curr«,t wag« (« .r. .tatlaticliy ln,lp,ificant and of '.h. wrong 
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sign. Increases in the levels of uncapitalized underfundings also have an 
unexpected (negative) effect on wages. T.ie effect is small, however; the 
elasticities of wages with respect to (1 - «)fl range fron. 0 to -.OS (for 
A « .15 and for alternative values of %CB and GR). Teachers are compensated 
for changes in their own contributions to pensions, however. In non-unionized 
states (WB c O). the marginal rate of compensation is approximately $1 for 
♦1. In the more heavily unionized states OCB > .70). however, wages actually 
fall slightly as c^/i increases, but the elasticities are small (. -.04). 

In the end. it appears that the alternative private sector wage and the 
degree of collective bargaining have been the two main determinants of teacher 
wages over the past decade; pension funding or pension taxes have had only 
small effects on teacher wages. 

2. Teachers per Taxpayer; The expansion of collective bargaining has 
also played an important role in setting teachers per taxpayer (i). The 
variable %C3 has a positive and quantitatively Important own effe-:t on i. 
Perhaps more importantly, the growth in %CB appears to have reduced the 
responsiveness of teacher employment to swings in the major economic and 
demographic variables. While the coefficients on the interaction variables 
"ith %CS are not always statistically significant, the direction of influence 
is always (with one exception) to push the estimated effects of a given 
variable towards zero. The growth in collective bargaining appears to have 
led to increased rigidity in teacher employment. 

The exception to this general pattern involves the one pension variable 
•*leh is sutistically aignif leant in the employment model: (1 - «).\(p/w i), 
• ■easure of the Implicit subsidy to current taxpayers in the purchase of 
t«»chers because of pension underfunding. By underfunding pensions, current 
^yers are able to shift a portion of the full labor costs of teachers onto 
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future taxpayer; the after-tex, uncapltalized portion of the ratio of pension 
funding to the current taxpayer's (preferred) wage bill measures this 
»ubsidy.33 As this ratio falls, the Implicit subsidy to hiring teachers 
increases and t should rise. In fact it does (for « r 0), and the influence 
of the subsidy is significantly larger the more extensive is collective 
bargaining within the state. It appears that pension underfunding is being 
used to reduce labor costs to current taxpayers and to thereby provide Job 
protection for current teachers. That this result follows from a conscious 
union strategy seems further supported by the fact that in the more unionized 
states the levels of state pension funding are themselves significantly lower; 
see Table H and the discussion of the state funding equation. Quantitatively, 
however, the effects of the subsidy are small, primarily because the level of 
pension funding is already low relative to the potential wage bill. Thus (for 
this sample) there is not much money saved per teacher by reducing p. The 
elasticity of t with respect to rate of subsidy is only -.02 when %CB = 0, and 
-.06 when %CB s 1.3* 

The overall impression left by the results of the local model is one of 
increasing wage and employment rigidity, motivated largely by the growth of 
collective bargaining. Teacher wages rise lock-step with the growth in 
private service wages and employment per taxpayer has become generally inmined 
to the swings in a state's economic or demographic fortunes. With the 
wceptlon of the implicit subsidy effect of underfunding on teachers per 
twpayer, the pension system has had little effect on the current period labor 
contract. Specifically there is no evidence of positive wage compensation for 
wnderfundings. 
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VI. Who Pays for Teacher Pensions? 

Table 6 sunnarizes the general equilibrium effects on current teachers 
and retirees, current taxpayers, and future taxpayers of changes in the key 
determinants of teacher wages and pensions. This incidence analysis is based 
on solving the estimated structural model of equations (1) - (11) for the 

change in the net income to current teachers ({1 ♦ 4}wl ♦ b ♦ b - c ), net 

w a Q 

income to retirees (b^), det income to taxpayers received as private income 
(y) and non-educational public services (E), and the liability imposed on 
future taxpayers measured both as the change in the stock of underfundings (U) 
and as th^. approximate annual flow (u) needed to generate the change in that 
stock. All estimates are for an average sUte-i.e., exogenous variables are 
given mean sample values-under the assumption that there is no capitalization 
of pension underfundings (6 s 0).35 

Table 6 seeks to answer two questions. First, who pays for teacher 
pensions or, more pointedly, do current taxpayers "rob" future taxpayers to 
pay for current teachers? The answer appears to be yes. Second, what public 
policies might be introduced to reduce this unfunded li-^bility now imposed 
upon future taxpayers? The most efficacious strategy- indeed, the only one 
which seems to have much impact at all-is a regulated increase in 
contributions from current teachers and current taxpayers. 

Column (1) of Table 6 outlines the effects on each player of an exogenous 
increase in the relative bargaining power of teachers, measured by an increase 
in the percent of teachers covered by collective bargaining. The average 
««nree of coverage for our sauple sUtes in 198O was .629; Table 6 shows the 
•fftcts of moving from this average to full coverage (»CB . 1.0). Teachers' 
"•t income rij-es bj 3% or $2.20/Uxpayer (. $183 per teacher, estimated as 
>2.20 divided by .012 teachers per taxpayer), while current retirees' oenefits 
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increase. Future taxpayers pay $1.05/ taxpayer, or 44? of the total. As 
current teachers gain added influence over state and local fiscal bargains, it 
appears that current teachers collude with current taxpayers to shift a 
significant portion of the increase in the current compensation pack^ige onto 
future taxpayers. Paul robs Peter to pay Mary. 

A similar tale can be told for an exogenous increase in the private 
sector alternative wage, the results for which are reported in Table 6, column 
2. With a 1015 increase in Wp^, from its 1980 value of $3500 (1967 dollars) net 
teacher compensation rises by $3. 25/ taxpayer (• $271 /teacher). Current 
retirees also gain as their benefits are indirectly linked to current teacher 
wages (see equations (4), (5), (7a)). Current taxpayers lose $3.06/taxpayer 
to pay for the increase in wages to teachers. But future taxpayers also lose 
as the stock of underfundings rise by $16. 09/ (current) taxpayer. On an annual 
basis, future taxpayers are indirectly contributing $.U8/(current) taxpayer {u 
s -.03 « $16.09), $.29 of which goes to current retirees and $.19 of which 
goes to current teachers. These indirect annual contributions are paid via 
inadequate funding of the new pension obligations associated with the increase 
in teacher wages. Again future taxpayers pay for increases in current 
compensation. In this case, they cover of the total increase paid to 
current teachers and retirees (s $.U8/($3.25 ♦ $-^29M. 

The increase in collective bargaining and the rise in the alternative 

private service sector wage over the decade of the 1970*s provide major 

36 

explanations for the recent increase in teacher pension under fundings."^ 
These trends are likely to remain in force in the 1980's. Against these 
trends, what can be done to improve the funding position of teacher 
pensions? Columns (3) - (6) examine the effects of four alternative policy 
reforms: increased general aid to the state and local sector (column 3)» 
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improved pension fund performance (column increased required contributions 
to pension funding by teachers and current ta::payers (column 5), and pension 
fund aid (column 6). 

General government aid, not surprisingly, has very little effect on 
pension underfundings and the position of future taxpayers. A 10% increase in 
aid from its 1980 level (= $8i».70/taxpayer) is allocated almost entirely to 
current taxpayers in the form of increased outlays for non-education state 
services (see also Craig and Inman (1986)). Of the $8,i»7/taxpayer increase in 
aid, current teachers capture only $. 13/taxpayer while current retirees garner 
$.01 /taxpayer. Less than one penny annually finds it way into the pension 
fund (u s $.005/taxpayer) which reduces the stock of underfundings by 
$.l7/( current) taxpayer. The rest of the aid~$8.32/taxpayer— goes to 
increased spending on non-education services (E). Further, since such aid has 
implicit federal matching requirements (or there is program "lurapiness") 
taxpayers add some private income to the state treasury to support an 
additional increase in expenditures on E of $2.95/taxpayer ; E rises by 
$11. 27/ taxpayer (= $8.32 $2.95). The $2.95 increase in taxes reduces 
private income by $2. 36/ taxpayer (= X x $2.95, where X s .8). 

Improved investment performance— measured here by an exogenous 101 
increase in average investment earnings from the 1980 level of 
$12.00/taxpayer— is a bit more helpful to future taxpayers, but the real 
winners again are current taxpayers who siphon off most of the increased 
earnings for expenditures on non-education public services or tax relief. 
From equation (3) we saw only .Oi»i» of every dollar of investment earnings went 
directly into the pension account. The rest went to the general state budget 
and to increased benefits to current retirees and teachers. What enters the 
state budget is allocated marginally to state contributions to pensions (see 
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equation (8), where p rises through the increase in FP) but most of these 
dollars go to tax relief or increased spending on E. There are trivial 
second-order effects (via taxpayer income and underfunding) on teacher wages; 
current teachers do gain a small amount from the spill-out of investment 
earnings into disability benefits (see equation (7b)). The equilibrium net 
effects of $1.20 increase in inves^ment earnings is to increase current 
teachers' real net incomes by $.01 /taxpayer, to increase future taxpayers- 
real incomes by about $. OS/taxpayer through increased pension funding, and to 
increase current taxpayers' incomes by $.85/taxpayer in more state services 
and by $.26/taxpayer in tax relief. The $.26/taxpayer in tax relief implies a 
$.21/taxpayer increase in real after-tax incomes (given the tax price x = .8). 

Column 5 of Table 6 shows the equilibrium effects of a '0% increase in 
required teacher and taxpayer contributions from the 1980 (combined level) of 
$11.20/taxpayer. In calculating the equilibrium adjustments I assumed one- 
half of the $1.12/taxpayer increase would be paid by taxpayers through an 
increase in c. and one-half by teachers through an increase in c^. Current 
teachers are able to avoid $.1I3 of their initial $.56 increase in required 
contributions, primarily thropgh a compensating increase in teacher wages (see 
equation (10)) and through an increase in disability benefits (see 
equation (7b)). They lose only -$. 13/taxpayer (• $10.83 per teacher vs. an 
initial increase via c^ of $16.67 per teacher). Current taxpayers lose 
$.56/taxnayer in increased contributions which reduces private after-tax 
income by $.H5/taxpayer (= x « .56, where x = .8). The net $. 13/taxpayer from 
teachers plus the $.56/taxpayer from current taxpayers -is then allocated as 
$.31/Uxpayer to current retirees (see equation (7a)), $.07/taxpayer in 
increased expenditures on E (via slippage from the pension budget), leaving 
$.31/(current) taxpayer for allocation to future taxpayers as increased 
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pension funding. The stock of underfundings (U) is thereby reduced by 
|10.19/(current) taxpayer. While increased required contributions do have a 
significant beneficial effect on the level of underfundings, the fact remains 
that only 2Q% of each newly contributed dollar actually helps future 
taxpayers. The remaining 72t remains in the pockets of current teachers, 
retirees, or taxpayers. 

What then of a pension bail-out strategy? Column (6) examines the 
equilibrium distribution of federal pension aid sufficient to liquidate (or at 
least pay interest on) the existing stock of pension underfundings. An annual 
payment of $8. 85/ taxpayer to state governments would be sufficient to cover 
interest payments on the 1980 stock of underfundings for the sample of 48 
mainland states, assuming a .153 real int^srest rate. What happens to the 
aid? Modelled as a change in pension spillovers from the pension accounts 
(variable FP),^' the $8.85/taxpayer receiv^Jd by the state is spent almost 
entirely for the benefit of current taxpayers. A small amount is allocated to 
increased state pension funding— $. 19/taxpayer, estimated as the general 
equilibrium effect of FP on p, .021 x $8.85/taxpayer38..but the remaining 
$8.66/taxpayer is spent on increased non-education expenditures 
($6. 06/ taxpayer for E) and state tax relief ($2. 60/ taxpayer in lower taxes or 
$2.08/taxpayer in increased after-tax income assuming X = .8). Teachers 
actually suffer a small decline in real incomes of about $.08/ taxpayer as the 
increased level of state funding via p raises the net price of hiring a new 
teacher which prompts local taxpayers to hire fewer teacher. The fall in 
the teacher wage bill (wl) lowers teacher pension contributions (c^) which 
redui ^ benefits paid to retirees by $.01. The small decline in the teacher 
wage D^xl also means further tax relief for taxpayers of about $.06/taxpayer 
(s X K -$.08/taxpayer, X s .8); overall current taxpayers gain $2.14 in after- 
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tax income (= $2.08 ♦ $.06). The fall in the teacher wage bill also lowers 
net contributions to the pension account by about $.01/taxpayer (see 
equations (U) and (5)) which thereby lowers the net flow to future taxpayers 
from $.19/taxpayer to $. 18/taxpayer . The stock of underfundings ultimately 
falls by $5. 91 /taxpayer. Pension aid will lower the unfunded liability born 
by future taxpayers, but not by very much. Only 2% (s $.l8/$8.85) of surh 
bail-out aid is finally allocated to future taxpayers; current taxpayers keep 
most of it. Giving such assistance to current taxpayers is a bit like asking 
a fox to care for a new brood of baby chicks; one should not expect to see too 
many chickens. 

VI. The Future Status of Teacher Pensions 

The impression left by the econometric analysis of sections iV and V is 
of a fiscal system suffering from myopia. The empirical results show a clear 
bias in favor of current taxpayers and current teachers, to the potential 
detriment of future taxpayers. Most states now legally guarantee their 
teachers' pensions. To the extent those pensions are underfunded and not 
capitalized into the value of properties now owned by current taxpayers, it 
will be future taxpayers who pay the bill. Outside of regulations to increase 
contributions by current teachers and taxpayers, public policies are not 
likely to help matters very much. It would appear that the system is on a 
collision course with bankruptcy, with future taxpayers paying the bills. 

In fact, however, the future may not be so bleak, at least for the 
majority of teacher pension plans. Based upon the structural model developed 
here, I have simulated the path of teacher pension underfundings for the 
period 1981-2000. Figure 1 sunmarizes the path of the national average level 

uo 

of underfunding; the overall trend is downward. 
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FIGURE 1 : TRENDS IN UNDERFUNDING 
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If the 1970 's seemed so bleak, why does the future look so promising? 
The answer lies in the fact that the 1970 's was a period of significant 
structural reform in the basic benefit package offered by teacher pensions. 
Two changes were particularly important. Cost-of-living protection was 
introduced into most plans during this period, and plan vesting (the number of 
years of service required before the pension is guaranteed) was liwralized 
insuring the pensions of more teachers. The net effect was a significant 
upward drift in the actuarial conjtant, Q, which translates the current wage 
bill intd a future pension liability; see footnote 36 above. Those reforms 
are now behind us. For any fixed actuarial constant Q, if net contributions 
(n) are greater than the added liabilities imposed by future increases in the 
teacher wage bill then underfundings will decline: U. . - U.sq{(wi). --(wa). }-n^<0 
as > q{(w£)^^^ - (wi)^}. That is exactly what is happening in most states 
over the simulation period. The average teacher wage bill grows only 
modestly, at about 0.005 per annum. As long as net contributions exceed $2 to 
$3 per taxpayer— the approximate annual increase in the li.*oility from wage 
growth— underfundings will decline. For most states, future net 
contributions average about $10 per taxpayer, primarily from state 
contributions (p) and from increased taxpayer and teacher contributions as the 
wage bill rises. The net effect is an annual downward drift in underfundings 
per taxpayer of about $8 per year, from a national average of $295/taxpayer in 
1980 to $130/taxpayer by the year 2000. 

While there appears to be no national teacher pension crisis on our 
fiscal horizon, the sytem does deserve continued scrutiny over the next two 
deca'^es. First, these unfunded liabilities do not fall to zero, and teacher 
pensions are only one form of public debt within our state and local system. 
Other public employee pensions are underfunded (see Arnold, 1982). Our major 
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eltl«. .t l..,t. ort«, run ,l«.bl. ,h,rt.t.r. deficit. (,« i„^n, ,,36,. 
»«d th.r. 15 . growing eoncrn o.,r the 5t.tu» of .Ute-looal infr- 
3tructur.,. B, th«».lv.,. t..oh.r p««io„, „iu not cau« . ,tat.-l„o.l 
fiscal eri,i,. tut tl,.y „, b. part of on.. Second, whil. th. .illation, 
reported in figure 1 are baaed upon realistic Income and demographic 
projections, a major new baby boom in the 1990', will place increasing strain 
on the current accounts budget of public education and force a significant 
postpon«.ent of pension funding (see Section IV abo.e). Simulation, assuming 
• new baby boom beginning m 1990 show average underfundings only fall to 
<l60/ta,payer by the year 2000, not to the originally projected level of 
<I25/taxpayer. Finally, while the nation as a whoU shows a favorable 
downward trend in underfundings. not all sutes perform ,0 well. South 
Carolina (l,^ . »815/taxpayer in 1967 dollars). Maine (»76B/taxpa,er). Idaho 
<>500/taxpa,er), Virginia (M50/Uxpayer). Louisiana (»W7/Uxpa,er). and West 
Vlrginu (Mils/taxpayer) are all projected to have underfundlng levels which 
•Uht be considered dangerously high (i.e., . 10, of projected real income in 
the year 2000).« Seven other states-Indiana. Iowa, Hassachusetts, New 
"..Ico. »orth Carolina. Pennsylvania, and South Dakota-are projected to have 
■"dTfundings greater than «250/taxpay.r in the year 2000. (For state b, 
««t. projections, see .ppendlx B.) These thirteen sUtes, at least, deserve 
Close monitoring, 

'11, Conclusions 

This paper has sought to explain the recent funding history for teacher 
•^'ions and on the basis of that history to answer three questions of public 
Policy. First, the level of underfundings has been rising over the past 
^^ie; Hill It continue to levels of crisis proportions? The answer, at 
*-»t for the system as a whole. Is no. but a few of the currently troubled 
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state will continue to have high unfunded pension liabilities. Secono, which 
states are the most vulnerable in the future? The answer is those states 
which have historically accumulated large levels of underfundings because of 
generous benefit structures and/or poor funding practices and those states 
which in the future may experience rising service secto** (teacher alternative) 
wages, increased teacher collective bargaining, or a renewed baby boom. 
Third, what public policies are likely to be most effective in reducing high 
levels of teacher pension underfundings? The answer is not increased grants- 
in-aid to the state and local sectors or a new pension "bail-out" aid 
policy. Both programs assist current teachers and taxpayers far more than 
they they help reduce the levels of pension underfundings. Improved (i.e. 
less conservative) investment portfolio management will help matters 
somewhat. The one policy which will make a dent in the level of underfundings 
is a regulated increase in contributions from current teachers and 
taxpayers. Yet even with regulation, the current generation has ways of 
returning most (72J!) of their regulated contributions back to their own 
pockets. 

For all that we have discovered about teacher pension funding, there are 
two more general lessons of political economy to be learned from these 
results. The conjecture of Freeman (1986) in his recent survey of economic 
effects of public unionization— that to understand the full influence of 
public unions we must look beyond the labor bargaining table— is well 
supported here. Teacher unions have important effects not only upon 
negotiations over wages and employment levels, but also upon the fiscal 
environment in which those negotiations take place. That fiscal environment 
is decided by state politics, and teacher unions are an important interest 
group in those deliberations. Second, on the important issue of a national 
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policy towards public debt, we have here another confirmation that our 
political process which sets debt levels is biased to favor the current 
generation of taxpayers and program recipients. better than 
to quote Pogo on such matters: •'We have seen the enemy, and they are us." 
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FOOTNOTES 

•Professor of Finance, Economics, and Public Management, University of 
Pennsylvania, Philadelphia, Pa., 19104, and Research Associate, National 
Bureau of Economic Research, Cambridge, MA., 02138. This research was made 
poMible by grants from the National Science Foundation (SES-81-12001 ) and the 
National Institute of Education (NIE-G-83-0033) . Professor Gregory Saltzman 
kindly made available his data on teacher unionization for which I am most 
grateful. The very able assistance of David Albright is also gratefully 
acknowledged. 

^Excluded from this analysis are the state teacher pensions jn Hawaii and 
Alaska whose unique fiscal institutions do not permit an easy comparison to 
the mainland states. The few local teacher pension plans in large cities are 
also excluded. The analysis covers approximately 9511 percent of all teachers 
in pension plans in 1980. 

The alternative is a defined contribution pension in which the retiree's 
pension is simply an annuity or fixed payment based upon the actual 
contributions made to the plan by the worker and his or her employer in pre- 
retirement years. By definition, a defined contribution pension cannot be 
underfunded. 

^For details of the specification of Q, see Inman (1986) at equation 
(10). The value of Q will depend upon the plan's replacement rate, the 
expected rate of employer and/or employee contributions, the rate of growth in 
wages per employee, the rate of growth in the number of employees, the extent 
of inflation protection 'for members' annuities and the expected rate of 
Inflation, and the expected rate of interest for discounting future benefits 
paid and future contributions received. The actuarial constant varies 
across state pension plans as these determinants vary. 
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^Generally, the payments for employer (Cg) and employee (c^) 
contributions are nade to the state treasury and then transferred by the 
governor to the pension account, often as a single check inclusive of c^, Cg, 
and the state's own supplemental contribution, Within this system, it is 
easy to see how c^ and Cg dollars might be "lost" in the process. It is also 
possible for the governor or legislature to "tap off iriterest earnings; see 
Note, Harvard Uw Review (1977) and a recent article in the Wall Street 
Journal entitled "Hovel California Pension Plan Provides an Inflation 
Antidote" (October 22, 1985, p. 33). (i wish to thank Richard Aronsen of 
Lehigh University <"or sharing this article with me.) 

5see Note, Harvard Law Review (1977). By 1980, 32 of the sample U8 
states h«d such explicit guarantees. 

^This sequence for the three pension games is dictated by a typical 
state's budgetary cycle. Administrative decisions are generally negotiated 
prior to legislative budget setting, while local ff-"«rnment budgets are set 
knowing (with reasonable certainty) their allocat ^ from the state budget. 
For example, for a July 1 fiscal year, the regulation game would be played in 
December or January as the governor's budget request is set, which is prior tc 
setting the legislative budget in April or May, which is in turn decided 
before local government budgets are finalized in June. 

"^The analysis assumes that the preferences of each coalltic.i are well 
represented by the preferences of an average coalition member. It therefore 
ignores possible conflicts within each coalition which can influence pension 
policy. 

Within the taxpayer coalition the most likely conflict is between those 
taxpayers who are planning to move from the state before pension obligations 
fall due ("movers") and those taxpayers who are committed to remaining within 
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the state ("stayers"). Given the typical length of time (ten to twenty years) 
between current pension decisions and future pension consequences, "movers" 
are likely to be majority groups within the taxpayer coalition. "Stayers," 
however, can insure themselves against the consequences of underfunding by the 
majority of "movers" by savings for their future tax obligations from 
underfundings at a tax-free rate (e.g., in housing appreciation). If such 
tax-free savings are not available, then conflicts between stayers and movers 
may arise. Stayers may act like future taxpayers, a possibility I consider 
below (p. 19). 

The likely conflict within the teacher coalition is between current 
teachers and current retirees. Current teachers, however, are the 
overwhelming majority in all states and it is their preferences which I model 
here. * 

^he rate A is the full-funding rate required of taxpayers to meet 
current period pension obligations. In this model, contributions are paid by 
the taxpayer both in his capacity as a local school employer (via Cg) and as a 
state taxpayer (via p). Values of A range from .1 to .3 for most plans, but a 
value of J5 is typical. For this analysis, I assume A is exogenous and given 
by the parameters of the state's pension plan; for the actuarial definition of 
the rate A, see Uinklevoss (1976). 

^It is assumed that whether teachers view pensions as guaranteed or risky 
is comcion Icnowledge, perhaps because Judicial decisions to guarantee those 
pension are common knowledge. 

^^Compensation can either be paid as a fixed sum per teacher of (c^/i) or 

as an increase in wages of w* = {c^/l(1 ♦ A)}. In either case, the taxpayer 

loses Xct in income, 
e 
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^ht is important to ask why state aid for education exists at all in 
this model. Teachers and taxpayers should be able to strike a bargain which 
sets z s 0 and then allocates all saved tax dollars to the local bargain. If 
taxpayers could be trusted, this is indeed the efficient allocation. 
Unfortunately, taxpayers cannot be trusted to allocate private income in the 
local bargain in a way similar to lump-sun? state-to-local education aid. 
Money given to taxpayers stays in the taxpayer's pocket, while money given 
directly as aid to the local school district remains under the control of the 
teachers. See, for example, Fillimon, Romer, and Rosenthal (1982). This 
argument only pushes matters back one step, however. We still need to know 
why teachers have such control over the local budget—an important question, 
but one I do not puruse here. 

^^See Appendix A. 

^^The conclusion follows from the first-order conditions for the 

maximization of teacher's expected utility, V^, with respect to c^. Teachers 

will prefer to increase, leave unchanged, or reduce c^ as long as the expected 

marginal benefits are ij) the expected marginal costs: 

expected marginal benefits = Ov/3U)(dU/dc^){v^(w, l) - v^(w, i)] ^ {u • 

Ov^(w, i)/aw)(UA)*(1-y)(3v^(w, l)/aw} }Ow/ac^)-^{v( av^(w, i)/3l ^ 

(1-v)(av (w, i)/n)}{n/^c) 7 v(av (w,l)/aw)(1/l) = expected marginal costs, 
e ^ e X e 

The term dU/dc^ embodies both the direct effect of c^ on U (via n) and the 
indirect effects of c^ on U (via anticipated changes in w and l). 

^^The result follows from the first-order condition for the maximization 
of teacher's expected utility, V^, with respect to Cg (or p). Teachers prefer 
to increase, leave unchanged, or reduce Cg (or p) as long as the expected 
marginal benefits are ij) the expected marginal costs. For c^^: 
expected marginal benefits * (av/aU)(dU/dCg) {v^(w, %) - (v^(w, l)] ^ 
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.{wav^Cw, t)/ai * (1 - y)(3v^(w, i)/3i)}(3i/aCg) - {wOv^(w, i)/3w)(i * a) 

♦ (1 - y)(av (w, i)/aw)}(aw/ac ) » expected marginal costs. 

The ;erm dU/dc_ embodies both the direct effect of Cg on U (via n).and 

the ine-xrect effects of Cg on U (via anticipated changes in w and l). A 

similar expression holds for changes in p. 

^5The use of political party affiliation to represent the majority 

preferences of a large constituency is at best a proxy for those preferences, 

but perhaps not a bad one; see Homer and Rosenthal (1985). 

I^The rate of return on a given state's "market" portfolio (r^) is 

defined by the weighted average return of those investments legally available 

to the state, where the individual returns for each investment are national 

returns for that investment. The weights are the state's permitted share of 
investments in each of five broad categories: (i) demand deposits (the annual 
rate of return is the maximum payable rate on savings deposits); (ii) federal 
securities (the annual rate of return is the annual return on long-term 
government bonds from Ibbotson and Sinquefield (19xx, I-S, Exhibit B-6); (iii) 
investment grade corporate bonds (the annual rate of return on long-term 
corporate bonds from I-S, Exhibit B-5); (iv) stocks (the annual rate of return 
on the I-S market portfolio, from I-S, Exhibit B-1); and (v) mortgages (the 
annual rate of return on conventional home mortgage loans). The rate r^ 
measures how well the state would have done had it invested in a (legally- 
specified) portfolio of nationally available investment instruments; actual 
state returns may be better or worse than r^,. 

^^This expression for portfolio performance follows from the capital 
asset pricing model (CAPM) and was first derived by Jensen (1968). 
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'^Previous research on disability insurance has found that increases in 
the state's rate of unemployment will induce increased demand for disability 
payments; see for example Parsons (1980). 

^^Taxpayer and teacher bliss points in the (z, p) space are defined by 
the maximization of Vj and V^, respectively, witn respect to % and p, given 
c^f Cg, r, and b from the regulation game. Solving each pair of first-order 
conditions for z and p gives each coalition's ideal points. See Appendix A. 

'"Teachers and current taxpayers are assumed to play a cooperative game 
which sets z and p. The game will define a contract line com:ectj.ng each 
player's bliss points. The final outcome along that contract line will depend 
upon the relative bargaining power of the two players and is assumed to be a 
compromise (i.e., between) each player's preferred allocation along each 
dimension, z and p. Thus final allocations will be weighted averages of each 
player's preferred allocations, where the weights depend on the relative 
bargaining power of the players. The weights need not be the same along each 
policy dimension. Teacher may have to give up more p to protect z, or 
conversely . 

"For an excellent study of the potential influence of collective 
bargaining on state labor laws for teachers; see Saltzman (1985). 

"The mean rate of required local employer contributions is 

Tig : .025 (s.e. s .036) and the mean rate of required local employee 

contributions is r\ s .049 (s.e. s .021). These rates are set by state 

pension law, usually passed as part of the enabling pension legislation. 

Since n- and n_ are known a priori , equations (4). and (5; were estimated with 
D e 

the rates of supplemental contribution as the dependent variables, defined as 

{c^ - ♦ w)(w») i}/(1 ♦ w)(wl) . for (4) and {c^ - Sf(1 ♦ ui)(wl) A/ 
-I -I gg 

(1 ♦ u)(wi) , for (5). 
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insignificant effect of %ZIC on c^ need not be inconsistent with 
this conclusion. While those teachers who are sure to retire as members of 
the state's pension system do want to reduce c^, teachers who leave the system 
before retirement**and most teachers face this possibility**may prefer to 
invest in c^ as a tax-favored means of private savings. Own contributions 
plus interest are generally available to all teachers upon withdrawal from the 
pensions system. 

^^It is not hard to imagine why state pension boards might favor a risk- 
free portfolio when teachers see their pensions as secure and current 
taxpayers plan to exit the state. Riskier investments offer little gain to 
current teachers or taxpayers if they pay-off, yet they may prove embarrassing 
to the current pension board if they fail. The politically prudent strategy 
is to be a conservative investor. For additional evidence on the conservative 
nature of state-local pension fund investments, see Kotlikoff and Smith (1983, 
p. 434). 

It should be noted, however, that this econometric estimate of 6 is 
likely to be biased towards zero, though it is difficult to know by how 
much. The rate of return for state portfolios (r) is approximated by ratio of 
investment earnings to the reported value of all assets in the portfolio. The 
reported asset value will include an unknown fraction of assets valued at 
book, not market value, and investment earnings will not include appreciation 
or depreciation of assets unless those assets are actually sold. We therefore 
have measurement error in our dependent variable which is likely to be 
positively correlated with the independent variable (r^^ - r^.). The effect is 
to bias the slope coefficient downward. In addition to this error in variable 
problem, these estimates of B for teacher pension funds, as for any managed 
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portfolio, will be biased towards zero because cf selectivity bias; see 

Frankfurter, Phillips, and Seagle (1074). 

25specifiealiy, I specified r to be a function of TEACH, %EIC, %EIC • 

STAY, and REP, and the ratio of the state's unemployment rate to the national 

unemployment rate (UE^/UE). This specification examined whether high UE 

states may have invested in local (possibly lower return) companies to soften 

the effects of the business cycle on the state economy. In fact, the results 

* 

show a small positive, but insignificant, effect of (UE /UE) on r . %EIC had 

s a 

a snail negative effect on r ; REP was insignificant. TEACH was negative and 
Significant, but small in effect. The state constant terms, r^, performed as 
well as this more elaborate political model. 

Further, the rate of return equation was also estimated allowing the 
slope coefficient, e, to vary across states. I could not reject the null 
hypothesis chat e was equal across the states in this sample. 

^"The total effect of investment earnings on the pension and state 
budgets is V ♦ lb s $1.26; the approximate standard error of the estimate 
of V ♦ lb s .13. A $1 increase in real investment earnings therefore 
stimulates a more than $1 increase in real expenditures elsewhere in the 
budget. ThxS tendency to over-spend investment earnings is possible if real 
assets are depleted. As assets are sold at nominal values, nominal investment 
proceeds are allocated to benefits and to the state budget so that fewer real 
assets can be re-purchased. In an inflationary economy, there need be no 
obvious selling of real assets, even though those assets depreciate in value. 

^''Estimation was by three-staged least squares which is asymptotically 
equivalent to full information maximum likelihood estimation. The log 
likelihood function could then be specified for alternative values of 6 and 
the 90% confiden'se interval specified for «. 
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28see SaltzinaP (1985). 

29The individual coefficients on the tax price x will be weighted 
averages of separate own- and cross-price effects as X enters each expenditure 
equation in the system. While own effects may be negative, cross effects can 
be positive, zero, or negative. Thus the effect of X in any individual 
equation is not a clear estimate of an own price effect. From the definition 
of y, the taxpayer pays X(1 - «) for p, X(1 - y) for z, and expects to pay 
X(1 ♦ 6A) for increases in w and l. 

30such a model is presented in Shepsle (1979) and developed for state 
budgets in Craig and Innan (1986). 

31within the structure of the legislative bargaining model, these 
exogenous changes in other spending (E) imply a nearly horizontal (dp/dz - 0) 
contract line in the (p, z) bargaining space. In thl« model, changes in E do 
not alter the contract line between p and z, but they do alter where on that 
contract line the final (p, z) allocation will be. A dollar increase in E 
lowers total spending on p and z by $.37. This inward shift in the budget to 
education is allocated entirely as a cutback in state-to-local school aid: 
d2/dE = -.381 while dp/dE = .017. Thus dp/dz - -.045 (= -.017/. 381 « 
(dp/dE)/(dz/dE)). Suc^ a contract line is consistent with teacher 
indifference curves which are perpendicular to a horizontal line at a required 
level of pension funding, but where increases above the required level are not 
valued by teachers. Teachers seem to demand a token amount of state funding 
{■ $7/taxpayer on average), nothing more or nothing less. 

32if w is the satiation level of compensation preferred by teachers and 
%{1 ♦ w((l - «)0)a} - (c^/t) Is the teachers' expected level of compensation, 
thenw» = {5 * (c /l)}/{l ♦ w((1 - «)0)a} specifies the teachers preferred 

9 6 6 

«««•. 
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33For the specification of this subsidy rate, see Inman (1982), 
S'^Inman (1982) finds somewhat higher subsidy effects in his study of 
local government purchases of police and fire personnel. 

35The full general equilibrium model used to estimate the effects of 
changes in the exogenous variables in Table 6 on the economic positions of 
teachers, retirees, and current and future taxpayers follows the structural 
model (1) - (11) with the addition of a state revenue equation (t,) and the 
removal of E from the pension (p) and school aid (z) equations. E is now 
endogenous and is estimated from the state budget identity, given the 
econometrically estimated state revenue equation. Equilibrium values for all 
endogenous variables were solved iteratively, given the dynamic structure of 
the model. 

36in addition to these variables, the other, and most important, cause of 
increased pension underfundings was the liberalization of the pension's 
benefit structure. The relaxation of vesting requirements and the 
introduction of COLA provisions had important positive effects on the 
actuarial constant, Q, which translates the current wage bill into future 
pension liabilities. For our sample period, the average Q = 5.171; see 
equation (1) above. But in 1971, the average value of Q for our sample states 
was 3.723. By 198O, Q had risen to 6.590. 

37There is currently no direct federal to state aid program for pension 
fundings, and therefore these results based upon the FP variable should be 
used with care. Nonetheless, FP seems a reasonable proxy for such aid. 
First, FP dollars are "pension" dollars given to the state budget. Second, 
the effects of FP on state allocations parallel closely the results in Inman 
(1982) for the effects of "true" state pension aid on local allocations, 
finally, Craig and Inman (1982, 1986) find that most targeted Federal aid 
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programs are "fungible" dollars within the state budget; there is no reason to 
think pension aid will not be similarly manipulated. 

3^e coefficient .021 is the estimated marginal effect of FP on p from 
the general equilibrium budget model with endogenous C. The partial 
equilibrium budget model with exogenous and fixed C gave a marginal effect of 
FP on p of .027 (for 6 s 0); see Table 

39There is a potential fiscal illusion here which suggests we may want to 
ignore this negative effect of pensions aid on wl. While it is true that p 
rises and would (generally) imply a higher cost to hiring a new teacher, in 
this case the increase in p is paid for through increased federal aid. On the 
other hand I the federal aid might well be allocated elsewhere and thus the 
increase in p does reflect a true (opportunity) cost. Whether 1 declines 
depends upon whether taxpayers see pensions aid as fully fungible (hence an 
increase in p is costly) or not fungible (hence p is "free"). The 
calculations in Table 6 assume pensions aid is fungible. 

^^Albright and Inman (1986) summarize the details of the simulation 
model. The key economic and demographic assumptions which lay behind the 
projections in Figure 1 are: (i) a 2% annual growth in real private service 
sector wages (Wp^,) and taxpayer incomes (I); (ii) a zero rate of growth in 
real federal to state and local aid (2g ♦ Z^,); (iii) a 2.511 real interest rate 
earned by all teacher pension plans based upon the starting I98O asset level; 
and (iv) a demographic age distribution for school-age children and for 
taxpayers over 65 which follows the Bureau of Census national projections for 
the years I98O to 2000 (from U.S. Department of Commerce , Bureau of Census 
(1984)). All other ^exogenous variables and actuarial parameters of the model 
are fixed at their I98O values for each state. 
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^ht n > Q{d(wl)}, underfundings will decline. If wages grow at .005 per 
year, then as long as n^ > Q( .005)(wi)^^^ in any year, underfundings will 
decline. The wage bill varies from $60 to ISO/taxpayer and Q averaged 6.59 in 
1980. Thus if n exceeds $2 to $3/taxpayer, U will decline. 

^^One might want to add Alaska and Hawaii to this list as both states had 
very large 1980 underfundings, though they have not been included in my 
empirical and simulation analysis because of their unique fiscal situations. 
Hawaii has a state school system. Al&ska is simply rich; in 1980 the state's 
one year fiscal surplus was larger* than its accumulated stock of pension 
underfundings. 

^^On the federal budget see Fair (1978); on state budgets see Baber and 
Sen (1986); on local budgets see Inman (1982). 
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Appendix A: Specification of Coalitioh Ideal Points 

A. The Legislative Game 

The specification of coalition ideal points in the legislative game 
follows from the maximization of each coalition's typical member's expected 
utility with respect to the policies at issue—the levels of pension funding 
(p) and state-to-local aid (z)..and then solving the resulting first-order 
conditions for z and p as functions of the relevant exogenous variables which 
define expected utility. Second-order conditions necessary to insure that the 
resulting values of z and p are unique maxima are assumed to hold. 

(1) Specification of Ideal Points for the Taxpayer Coalition: The 
maximization of expected taxpayer utility, (see p. 7 above), with respect 
to z and p yields as first-order conditions: 

32 ay dz 3i 6z' 'I 3^ dz 21 dz^ " " 

and 

3P 3y dp 31 dp^ 3i dp di dp^ " 

The notations 3v^r)/3{.) for {•) = y and l and 3vj{_)/3{-) for 

(•) = i and 1 represent the marginal utility of income and teachers to 

taxpayers evaluated at y s 7 for v^{") and at y s ^ for Vy{_). 

To evaluate (A.l) and (4.2), I assume 3vjC)/a{.) for y and l 
and 3v^/3{') for jr and l are all non-negative throughout; taxpayers prefer 
more income and more teachers whether they do, or do now, fully fund teacher 
pensions. Further, I assume taxpayers expect z to have non-negative effects 
on 1 In the local bargain and for at least the first dollars of aid, di/dz > 
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0. I also assume taxpayers expect an increase in p to have non-positive 
effects on i in the local bargain and clearly negative effects (dt/dp < 0) for 
high values of p because of consequent income costs to taxpayers entering the 
local bargain and because teachers are confident of receiving their 
pensions. From the definition of y (p. 10 above) ina i (p. 11 above), we can 
also sign the effects of z and p on income in the two states: 

dy/dz s -x(1 - y) - x(l ♦ A6)d(wi)/dz < 0 ; 

d^/dz = -X{1 - y) - x(1 ♦ A)d(wi)/d2 < 0 ; 

dy/dp = -X{1 - 6) - X(1 ♦ A6)d{wi/dp) | 0 ; and 

dj/dp = 0 , 

assuming d{wi)/d2 i 0 and d(wi)/dp < 0 (for « < 1) or d{wl)/dp = 0 (for 6 = 
1). Craig and Inman (1982) and Tables 5a and 5b above provide evidence that 
d(wi)/dz i 0. When 6=1, changes in p have no effect on taxpayer income (see 
p. 11 above) and when « s 1, « =1 (teachers view pensions as certain) so no 
compensation need be paio to teachers as p is changed; thus d(wi)/dp = 0. 
When 6 < 1, the local wage bill may rise or fall depending upon teacher 
aversion to underfundings. When < < 1 and values of w < 1 (teacher 
uncerUinty regarding pension wealth), an increase (decrease) in p may lower 
(increase) teacher demands for compensating wages or Job security; thus 
d(wi)/dp < 0 is possible. When « < 1, but w s 1, then d(w£)/dp = 0; that is, 
when teachers are certain of a pension bail-out no compensation need be paid. 

If we assume that compensation paid is largest when p is small and w s 0, 
we can sign dy/dp more precisely. Specifically when w s o, teachers expect no 
public pension. A small increase in p * dp gives each teacher a benefit of 
(dp/i) in pension savings. This savings allows the teacher to reduce her 
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private pension savings by an equivalent aniount which can be given back to 
taxpayers as lower wages. Each teacher can lower her wage by dw : 
.(dp/l){1/X) J Thus dw/dp s -(1/Xl). If, around w = 0, full compensation is 
paid in wages (so di/dp = 0), then d(wi)/dp s {dw/dp)i ♦ w(di/dp) r -(l/x). 
Substituting this specification for d{wl)/dp into dy/dp gives: 

dy/dp = -X(1 . «) ♦ (1 ♦ A«) s (1 . X) ♦ «(x ♦ A) > 0 , as 1 > X . 

Thus for small values of p and w » 0, dy/dp > 0 is likely. Further, for 
w « 1, d(wi)/dp = 0 (see above), and dy/dp s -X(1 - «) < 0. For some values 
of u between 0 and 1, dy/dp s 0. 

Conditions (A.I) and (A. 2) can be re-arranged with the marginal benefits 
of a small change in z or p on the L.H.S. and the marginal costs on the 
R.H.S* r 



(♦) • {♦) {♦) • {♦) {♦) • {-) {♦) . {-) 



and, 

(♦) • (♦) (♦) • (0) {♦) . {-) (♦) . (-) 

where signs of all marginal effects are indicated.^ 



^Teachers ij-e assumed to pay taxes on their wages at the sane marginal 
rate as taxpayers. Thus -Xdw equals the change in after-tax teacher income 
from a small change in wages which equals dp/i (fringe benefits are not 
taxed), or -xdw s (dp/i), or dw * -{dp/i){ 1/x). 

^Second-order conditions for a maximum require that the marginal benefits 
of additional z and p expenditures decline as z and p increase and that 
marginal costs rise or decline less steeply than marginal benefits. 
Reasonable arguments can be advanced to support both conditions. Diminishing 
(continued) 
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(A.I') balances the benefits to taxpayers of an increase in 2 (from 
2x0) against its cost. Solving (A.r) for 2; conditional on values of p, 
will give: 

tA-3) 2^ = f^(?, Y^, T^, o; p) , 

where the vectors of tax prices (?), income (Y_), taxpayer tastes (T ) and the 
probability of full pension payment (o) are as defined in pp. 23 in the text 
above. The vector T3 embodies the likely determinants of w and l in the local 
bargain which define d(wi)/d2 and d(wi)/dp. 

(A. 2') balances the benefits to taxpayers of an increase in p (from 
p = 0) against its costs. Only when teachers fully discount their pensions (u 
• 0) are there any benefits to taxpayers from funding the pension; in this 
case, small increase in p may save taxpayers some income in their high income 
state, dy/dp > 0. As p and u rise in value, however, dy/dp = 0 and 
eventually dy/dp < 0. When dy/dp < 0, (A. 2') shows there are no benefits to 
funding pensions. In this case, p = 0 is the preferred allocation. Note, 
however, u is a function of (1 - 6)U (see p. 11 above) and therefore will 
depend on p (from equations (1) - (3) in the text). In specifying the demand 
curve foi- p. conditional on 2, I include only those exogenous determinants of 
u which do not depend on p, specifically the level of uncapitali2ed 
underfundings inherited from the previous period less net pension wealth 
created from the regulation budget— ( 1-6)U = (1-6){U ^ - [(1-*)(Cg ♦ c ) 
* (1 - <.)(rA_^)-b)}: 



marginal utility in 1 and y plus constant or declining effects of 2 and p on 
the local labor budget (1 and wi) are sufficient to insure falling marginal 
benefits. The marginal costs of increases in 2 and p will rise if the changes 
in the marginal utility of y and l dominate any declining effects 2 and p may 
have on 1 and wi. If the marginal effects 2 and p on the local budget are 
constant, then diminishing marginal utility in 1 and y will be sufficient to 
establish that (A.V) and (A. 2') define a utility-maximi2ing allocation. 
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(A-4) z h^(?, Yg, T^, a, (1 . 6)U; z) . 

Solving the conditional demand curves (A. 3) and (A. 4) for z and p yields the 
specification for the taxpayer cc .ition's ideal, or preferred, levels of z 
and p: 

(A.3') z» r z»(?, y^, Tg, a, (1 • 6)U) , and 

(A-^') P? = P{(?, Y3, Tg, a, (1 . 6)U) . 

2. Specification of Ideal Points for the Teacher Coalition ; The 
maximization of teacher's expected utility (V^; see p. 12 above) with respect 
to z and p gives as first*order conditions: 



dW 



3v^(_) dw 3v^( ) 

• " - "X-fi- 55 ♦ -Ir- ' ° • 



3v (_) dw 3v^( ) 

" -'(-^5j.-h-^)=o. 



The notations aVgC)/a(-) for (•) s w and I and aVg(^)/a(0 for (•) s w and i 
represent the marginal utility of teacher incomes and Job security measured 
at w « w or w : w respectively. 

To evaluate (A.5) and (A. 6), I assume av^(*)/a(*) for w and t and 
*v^(^)/a(-) for w and l are all non-negative throughout; teachers prefer more 
current income or Job security whether they receive their promised pension or 
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not. As V « - «)U}, 3w/a2 = 0 and Bw/ap i 0, from the definition of U* 
given by eqs. (1) - (3) in the text. Teachers share taxpayers' expectations 
that increases in 2 will increase wages and/or employment in the local 
bargain; thus dw/dz > 0 and dw/dz > 0 or dl/dz > 0 or both (see Tables 5a and 
5b and Craig and Inman (1982)). Like taxpayers, teachers also expect an 
increase in p to have non-positive effects on l in the local bargain, and for 
high values of p, dl/dp < 0. Finally, an increase in p is also assumed to 
have a non-positive effect on wages; teachers eit^er do, or do not, demand and 
receive a compensating wage differential for underfunding; 
thus dw/dp < 0 and dw/dp i 0. 

Conditions (A. 5) and (A. 6) can be re-arranged with the marginal benefits 
of change in p or z on the L.H.S. and the marginal costs on the R.H.S.: 

a„ (~) _ av {") av ( ) dw av (_) ^ 

(..5-) |^{v.(-)-v.(j;.u(^ . ^ itl-('-")(-^ 5i ♦ -h- 5l> = 

(0) • {♦ or 0} (0) • (♦) (0) • (♦) (0) • (♦) (0) • (♦) 



andt 



(A.6') {v^(-)-v^(j}= -lv{^ % ^ %]^^''-^i-ir d? ^ — 

(0) . U or 0} (O)-(-) (0) • (-) (0) • (-) * (0) • (-) 

where the equilibrium signs of all marginal effects are indicated. Since, for 
teachers, an increase in z imposes 0 marginal costs, we see from (A. 5') that 
ttachers will prefer to increase z until satiation in income and Job 
aecurity-that is, until 8Vg(')/aw » av^(J/aw s iv^D/n • aVg(-)/di = 0. 
The teacher's ideal point for z is therefore defined by tk.e point of satiation 



A.7 



in w and t which I take as exogenous to the analysis and equal across all 
teachers. Thus 



(A.6*} balances the benefits and costs for teachers of increases in p, 
conditional on preferred levels of z. Given that the preferred level of z is 



(A. 6') as well. Thus the R.H.S. of (A. 6') is zero. Tne L.H.S. of (A. 6') also 
becomes zero at dy/dp s 0. Teachers* preferred (ideal) p is that level where 
ay/ap is just zero-*that is, where the pension is Just guaranteed. This level 
of p depends on the stock of past underfundings less net pension wealth 
created from the regulation budget, or (1 - i)U as defined above for (A. 4). 



(A.7} and (A. 8) define the teacher coalition's ideal points in the (p, z) 
legislative game.^ 

B« The Local Bargaining Game 

Ideal points in the local bargaining game are specified first by the 
maximization of each coalition's typical member's expected utility with 
respect to w and and then by solving the resulting first*order conditions 
for w and 1 as functions of the relevant exogenous variables which define 



^Diminishing marginal utility for teachers in w and t is sufficient for 
satiation at z* to be utility maximizing. The assumption that y{(1 - 6)U} 
is bounded from above by 1 is sufficient for p* to be utility maximizing. 



(A.7) 



z; = z;(-) . 




Thus: 



(A. 8) 



pj = pj((1 . 6)U) . 
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expected utility. Again, second-order conditions necessary to insure that the 
resulting values of w and i are unique maxima are assumed to hold. 

1. ^ p.Mn..tion of T H>.i Points for th^ Taxpayer Coalition: To define 
taxpayer ideal points for w and l in the local bargaining game we assume 
taxpayers Uke the outcomes from the regulation and legislative games as 
given. The maximization of with respect to w and i therefore gives: 



(B.I) 



and, 



(B.2) (1 .a){-Ir-^^-lT-N-t— dl^-di-J -° • 

a* ay 

From the definitions of 7 and i (see pp. 10-11 above), d^/dw c-xd . 
di/dw -xd * A)l. d7/dl = -x(1 - 6A)w and d^/dl = -x(1 . A)w. Since 
increases In teacher wages only reduce the taxpayer's Income, the taxpayer 
Wishes to minimize w, subject, of course, to the constraint that w exceed the 
teachers' opportunity wage, denoted Wp^. The Ideal wage Is therefore: 

(B.3) "f ' V • 

The Ideal level of employment Is defined by (B.2), where w Is set equal to 
Wp,. (B.2) can be re-arranged In a more familiar form where expected marginal 
benefits (L.H.S.) are set equal to expected marginal costs (R.H.S.): 



,3.3,, „..„!!iQ^:} . . <- - .>^<' • ">v • -"-"V 

av^( )/ay T - 

where v Is the value of Income In the low Income event d) relative to the 



value of income in the high income state (y). Solving for l as a function of 
the exogenous variables in (B.2') gives: 



(B.I) 1} = IJCJip^. Y^. T^. ») 

where w s x(1 ♦ fia)w , Y„ is the taxpayer's local income (see the text at 
pr pr c 

p. 2M), Tg is a vector of exogenous determinants of taxpayer tastes for local 
education (see text at p. 24), and o is the exogenous probability of full- 
funding. 

2. Specification of Ideal Points for the Teacher Coalition ; To define 
the teacher coalition's preferred allocation in the local bargaining game we 
assume teachers take the allocations from the regulation and legislative games 
as given. The maximization of Vg with respect to w and l defines the relevant 
first-order conditions: 



3V 8v (") 8v.( ) dw 



and, 



3V 3v (~) J- 8v.(~) 3v^(J dw 8v (J 

oW ^ 



defines the utility maximizing value of l if marginal benefits 
decline as i increases and marginal cost rise, or fall less steeply than 
marginal benefits. A diminishing marginal rate of substitution between income 
and teachers (so the terms within { } decline as l rises) plus a constant 
marginal utility of Income (so v is constant) will be sufficient to insure 
that (B.2') gives a maximum. A constant v implies risk neutral taxpayers over 
Income. Alternatively, if taxpayers can self-insure against losses in the bad 
sUte (underfunding plus full capitalization) by investing at the before-tax- 
rate of return, then a effectively equals 0. In this ease, v disappears from 
(B.2') and a diminishing marginal rate of substitution between income and 
teachers is sufficient for a maximum. 
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As before, I assume all derivatives of v^C) and v^(.) are non-negative. As 
increases in w and l increase pension underfunding, ceteris paribus , 
iy/aw < 0 and aw/ai < 0. Finally, given the definitions of w and 
w, dJ/dw s (1 ♦ a), dw/dw = 1, dw/dl = -c^/l^, and dw/dl = 0. 

The first-order condition can be re-written with marginal benefits of an 
Increase in w and l on the L.H.S. and marginal costs on the R.H.S.: 

,B.5., (, . M) . (1 - u){^} = - |S{v.(-) - v.(j} , 

aw 

(♦) (-) t-^) 

and 9 

(♦) (♦) (-) (♦) 

where the equilibrium signs cf all marginal effects ace indicated. If we 
assume all teachers' preferences for w and i are identical, then (B.5') and 
{B.6') can be solved for w and l as functions of w. A, and c^/l alone. 
However, since w depends on (1 - <)U which in turn is defined in part by w and 
I, the final reduced form specification of teacher ideal points specifies w 
and I as functions of a, c^/l and only the exogenous components to the local 
bargain of underfundings or (1 - 6)(U - p) = (1 - 6)0: 

(B.7) w; = <1 - 

and, 

(B.8) ij = «t;{A. <i - «>0' V'^ • 
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Equations (B.7) and (B.8) define teacher ideal points for the local bargains.5 



Sihe specifications define utility maximizing values of w and l f^* 
«rginS bJStfiL of w and l decline and marginal °°»ts increase (or fal less 
steeply than marginal benefits) as w and l are increased. ^he specia. case 
SIS u « 1, IdeL points are defined ^y^satiation and dimin shing mar^ 
i.nniiv u »nH i ia sufficient for maxima. When u < 't maccers arc mwic 
Su'cud! »d ;.«."t.U . not v.r, intultlv. bal»cl„g of =h«>g« In u 
•nd th< mrginal utllltiM in the tMo ""S'gj 



APPENDIX B 



Predicted Teacher Pension Underfundlngs; 198U2000 * 



Column 1: Predicted Teacher Pension Underfunding Assuming Population 

Projections for School Age Children as Developed by Bureau of 
Census ( Projections of the Population of the United States, By Age. 
Sex, and Race: 1983 to 2080 / Series P-25t No, 952, U.S. Department 
of Commerce 9 Bureau of Census.) 



Column 2: Predicted Teacher Pension Underfunding Assuming Another "Baby*Boom" 
Beginning in the year 1990. (The "Baby-Boom" projections assume 
the historical growth rate in school-age children per family for 
the decade 1950 to I960 re-occurs in the decade 1990 to 2000.) 

* All underfundlngs are measured in 1967 dollars per capita. 
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